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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.03 KynbTypa TKaHen u KneTo4yHasa UHXxXeHepus

1. Koa u HaumeHoBaHMe HanpaBneHus nogrotoBku: 06.03.01 buonorus
2. Mpodunb noarotoBKK: [eHeTUKa

3. KBanudukauma BbinyckHuka: bakanasp

4. dopma ob6y4eHus: oyHas

5. Kadeppa, orTBevarowas 3a peanusauuio AUCUUNIUHBbI: TEHETUKW, LMTONMOMMKU W
OmonHxeHepumn

6. CocTtaBuTENM NpOrpaMmmbil:
MawknHa Onbra CepreeBHa, kaHaMaaT GMONOrMYecKnX Hayk, AOLEHT

7. PexomeHpoBaHa: HMC meguko-6uonormnyeckoro akynbTteTta 21.03.2022, npoTokosn Ne 2

8. YuebGHbIn roa: 2023-2024 rr. CemecTp(bl): 4



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu ocgoeHusi y4yebHoU OQucyurnsiuHbl S871SF0OMCS. 03HakoMreHne 6akanaBpoB C
OCHOBHbIMK HanpaslieHnAMHN, COBpPEMEHHbIMNU MeToAaMn U nocneaHMMU OOCTUXKEeHUAMUN KyIbTypbl
TKAHEN W KNETOYHOW WHXEHEPUM pPaCTEeHUMN, XMBOTHBIX WU MUKPOOPraHM3MoB And hopMUMpPOBaHUA
TeopeTn4eCcKnx 3HaHUN " yMeHI/IVI, a Takke npeanocbiyioKk UCNofb3oBaHUA MOJTyHYEHHbIX 3HaHUN ana
Hay4YHbIX WU NPaKTUYECKNX Lieneun.

3adayu y4yebHoU OuCyUrIUHbI:

1. laTb NpeAcTaBrieHne O Hay4YHbIX OCHOBAXx, Nogxogax, Metoaax U JOCTUXKEHUSAX COBPEMEHHOM
GuoTexHonormm (B YaCTHOCTW, TKAHEBOW W KINETOYHOW WHXEHEPUM) PaCTEHWUN, >KMBOTHbLIX U
MUKPOOPraHM3MOB; UCMOMb30BaHUN  KynbTypbl TKaHeW in  Vitro (Kak OCHOBbI COBPEMEHHbIX
OMoTEXHONOMMIN), AN peLeHns BONPoCcoB oyHAAMEHTaNbHOW U NPUKIagHON HayKu.

2. O3HAKOMUTb C OCHOBHbIMU TPeBOBaHNAMM K OpraHmn3aumm GuoTexHonornyeckon naboparopuu;
crnocobamm 1 TEXHUKOWM KyNbTUBMPOBAHMSA KNETOK N TKaHen Buonornyecknx 06 bekToB Ha UCKYCCTBEHHbIX
nuTaTenbHbIX cpeaax.

3. PaccmoTpeTb Ha npuMmepe BbICLUMX PaCTEHUA OCHOBbI KITETOYHOW M TKAHEBOW WHXEHepuW,
YMEeTb OCYLLECTBNATb MaHUMYNALMK C KyNbTypaMu KNeTOK U TKaHen AN KNOHMPOBAHUS U COXpaHeHNs
LEHHOro reHopoHAa 3yKapuoTUYECKUX OPraHn3MoB, MX FEHETUYECKOrO YNy4dlIeHUs U CO30aHUsA HOBOTO
CenekuMoHHOro Matepuana.

4., Oenagetb MNpakKTUYECKMMM HaBblkamMy (Ha npumMepe  ApPOXKeN-caxapoOMULEHTOB)
KyNbTUBUPOBAHUS KMNEeTOK U NpoBefeHus uUccrneaoBaHWin no OTAENbHbIM HanpaBneHUAM KieTOYHON
NHXeHepuu.

10. MecTo yyebHOM ancuunnuHbl B cTpykType OOIT:

YyebHas ancunnnuHa «KynbTypa TKaHen M KNeTovHas MHXEHepusi» OTHOCUTCS K BapuaTUBHOM
yactn bnoka 1 «QucuunnuHel (mogynu)» ®degepanbHOro rocygapCTBEHHOro 06pa3oBaTenbHOro
cTaHAapTa BbiclLero obpasoBaHus no Hanpasnexuto noarotosku 06.03.01 buonorus.

bakanaBp, oBnageB ANCUUMIIMHOW, OOMMKEH: UMETb NMpeacTaBneHne o6 OCHOBHbIX Moaxodax u
MeToAdax KMeTOYHOW W TKAHEBOW WMHXEHEePWUW, UCMOMb30BaHUN KynbTypbl TKAHEW in Vvitro (Kak OCHOBbI
COBPEMEHHbIX OMOTEXHOMNOMN) NS peLleHns 3agad, cTosawmx nepes dyHaaMmeHTanbHON U NpUKIagHom
Haykon. [lpnobpecTn npakTuyeckme HaBblkM npoBeAeHus paboT nO  KAEeTOYHOM  UHXEeHepun
9yKapMOTUYECKMX OpraHM3mMoB (Ha MpMMepe BbICLUMX PacTeHWUN, OPOXOKEN CaxapoMULETOB); OCBOWUTb
MeTOANYECKME NMPUEMBI U TEXHUKY paboThbl KyrnbTUBUPOBAHMS in Vitro; yMeTb UCNONb30BaTh NOMyYeHHbIe
3HaHMS B HaydHbIX MCCRefoBaHusaX; npuobpectn HaBblikm cbopa HayydHon uHdopmauun, paboTbl C
OTeYECTBEHHbIMU N 3apyOEXHbIMN NUTEPaTYPHBIMU UCTOYHMKAMKN (KypHanbHble CTaTbn, MOHOrpadumn n
T.A4.). 3HaHMA N HaBbIKK, NOMYYEHHblE CTyAEHTaMu NpU M3y4YeHUM OaHHOro Kypca, Heobxogumbl npwu
N3ydeHUn cregyrwmnx aucumnnnui: «BeegeHne B GuoTexHonormio n GuonHxxeHepuio», «leHeTnyeckas
NHXXeHepMs n 6Mobe30nacHOCTbY.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuunnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NMaHUpyeMbIMU pe3ynbTaTaMuM OCBOeHUs o6pa3oBaTesibHOM
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KOMMNEeTEHL MU

MK-1 | CnocobeH MK-1.1 Ob6ecneunBaeT cbop | 3HATb: Hay4yHble OCHOBLI, MOAXOAbl, METOAbLI W
npoeoauTb cbop, Hay4Ho- OOCTUDKEHNS1 COBPEMEHHON OuoTtexHonorum (B
aHanma un TEXHUYECKOWN YAaCTHOCTWN, TKAHEBOW U KIETOYHOW WHXEHEpPUM)
06paboTKy Hay4Ho- (HayuHoOR) pacTeHWn, XUBOTHbIX W  MUKPOOPraHU3MOB;
TEeXHUYEeCKom WHpopmaumn, METOLOJSIOTUI0 MCMONb30BaHUSA KYNbTYpbl TKAHEWN
(Hay4yHoOR) Heobxoammown ans in vitro (kak OCHOBbI COBPEMEHHbIX
MHdopmMauun, pelleHnsa 3agad OMoTexHomnornn), [Onsi  peleHus  BOMpPOCOB
Heobxogmmon ans nuccnenoBaHus, yHOAMEHTANBHON N NPUKITAGHOW HaYKW.
peLueHuns nocTaBMeHHbIX
NpocheccroHarnbHbi cneunanmcTom YMeTb: MNpUMEHATb MOMyYeHHblE 3HaHUS Ans
X 3afad, Gonee BbicOKO BbINOMHEHUST UCCNeaoBaHWA MO  TKaHeBOW U
NoOCTaBEHHbIX KBanudukalmm KIETOYHON MHXEHEepUn pPacTeHUn, XMUBOTHLIX WU
cneunanncTom MUWKPOOPraHnM3mMoB; npoBoauTb cbop, aHanuMs u




00paboTKy  Hay4yHO-TEXHUYECKOW  (Hay4yHOW)
nHopmaumm, aHanusMpoBaTb "
CMUCTEMaTU3MPOBATL Hay4YHY MHOpPMaLMIO Npw
paboTe C OTEYECTBEHHbIMU W 3apybexHbIMU
nmtepaTtypHbIMN NCTOYHNUKAMU, UCNOJIb30BaThb €€
npu cocTaBneHun pedepaToB, NOATOTOBKE
[OKnaza Ha 3afjaHHylo Temy.

BnageTtb: 0OCHOBHLIMU MOHATUSIMU COBPEMEHHOM
OMOTEXHONOIrMK; MeToaMYECKUMU MpuemamMmm u
TEXHUKON paboTbl C XXUBbIMW OpraHnamamn B
KynbType in vitro; HaBblkaMuM aHanmMsa W
cuctemaTusaumm Hay4yHoro matepuana.

Bonee BbICOKOWN
KBanudmkauum
MK-4 | CnocobeH MK-4.3 OcywecTtBnseT

NpoBOANTb MaHVNynaunm ¢

Hay4Hble KynbTypamu KneTok

nccrnegoBaHnst B 1 TKaHewn ans

obrnacTtu reHeTuku KMOHUPOBaHWSA U

C NPUMEHEHNEM COXpaHeHus

COBPEMEHHbIX LileHHOro reHodoHaa

MEeTOO0B U 3yKapunoTmUyecKmx

obopynoBaHusa no OpraHn3moB, 1x

aKkTyanbHOM reHeTM4eCcKoro

npobneme ynyyLleHus n
C03[aHusi HOBOIO
CEeneKUNOHHOro
mMaTepuana

3HaTb: OCHOBHble HanpaBreHWusi, MNOoAXOAbl U
METOAbl TKAHEBOW W KNETOYHOW WHXEHEepUW;
MeToau4eckMe npuembl U TeXHUKy paboTbl C
XWUBbIMW OpraHn3aMamu B KyrbType in vitro.

YMeTb: BbINOMHATL UCCNeA0BaHNS B Pa3fnnyHbIX
HanpaBneHusx  TKaHeBOW " KneToyHoM
WHXeHepun ¢ UCMOoNb30BaHWEM COBPEMEHHOIo
obopyooBaHMs;  UCMOMb30BaTb  MONyYEHHbIE
3HaHMA B Hay4yHOM paboTe U npakTU4eckmx
uensx.

Brnagetb:  meToaMuveckMMu  npuemMamm K
TEXHWKOWM KyNnbTUBMPOBaHMS in vitro (Ha npumepe
ApOoXoKen caxapoMULLeTOB); HaBbIKaMu
npoBeAeHUst NCCrefoBaHM NO KMOHWPOBAHMIO U
COXPaHEeHMIO LeHHOro reHocpoHaa
3YKapuoTUYECKNX OpraHn3Mos, nx
reHeTU4EeCKOMY YNy4LlEeHUIO U CO30aHNI0 HOBOMO
CenekuMoHHOro MaTepuana.

12. O6beM ancumunnuHbl B 3a4eTHbIX eguHuuyax/yac. — 4 3ET / 144 vyac.

dopmMa NPOMEXYTOYHOM aTTeCcTauun __ 3K3aMeH _

13. TpyaoemkocTb No Buaam y4yebHomn paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero [lo cemecTpam
4 cemecTp Ne cemecTpa
AyaNTOpPHbIE 3aHATUSA 50 50
nekuunu 16 16
B TOM yucrne: npakTuyeckme
nabopaTtopHble 34 34
CamocTosaTenbHasi paborta 58 58
B TOM Ymncne: Kypcosas pabora (nNpoekT)
dopma NpomMeXyTO4HOM aTTecTaumm — 36 36
3K3aMeH
NToro: 144 144
13.1. CogepxaHMe QUCLUMNIUHDI
Peanusauus
pasgena
Ne HanmeHoBaHue pasgena ONCUUNIUHBI C
/n S CopaepxaHue pasgena AUCUUNANHBI MOMOLLbH0
OHnamnH-Kypca,
QYMK*

1. Nlekuun

1.1 | Mpeamert, 3agaun, | CoBpemeHHas B1OTEXHOIIOTVS U ee OCHOBHbIE | QYMK KynbTypa




MeTOoAbl N OCHOBHbIE
HanpaBneHUs pasBuTUs
COBpPEMEHHOMN
OuoTexHonormu.
KneTto4yHast n TkaHeBas
WHXXEHepUsl — OOUH 13
OCHOBHbIX pa3genos
OuoTexHonormu.

COCTaBMSIOLLME - KITETOYHAs U FTeHHast MHXEeHepUs.
KynbTypa KneTok 1 TKaHen kak yHuKanbHasi buonormyeckas
cucTemMa, MoAenb 4518 HayYHbIX MCCNeAoBaHWN, OCHOBA
COBpPEMEHHbIX BrotexHonorui. MNMpegmeT, 3agayn,
BO3MOXHOCTU, MeTObl, OCHOBHbIE BEXW PA3BUTUSA U
HanpaeneHusa 6uotexHonorum. OcobeHHoCTH
pacTUTENbHbIX KNETOK U TKaHew B KynbType in Vitro,
NO3BOMNSAIOLLNX UX UCMOSb30BaThb B KIETOYHOW U TKaHEBOW
6uoTtexHonornn. OCHOBHbIE HaMpaBfeHUs NCNONb30BaHNS
1 NOTEHUMarbHblE BO3MOXHOCTU KNETOYHbIX TEXHONOMMI
BbICLUMX PacTeHW, X UCMOMb30BaHWe A1 MOBbILLEHNS

3 hEKTUBHOCTN CeneKkunoHHoro nporecca. OCHOBHbIE
aTanbl pasBUTUS METOAOB KynbTypbl TKaHew in Vvitro.
OcHoBHas TepPMUHOMIOTUSI.

TKaHen n
KneTo4Has
NHXEeHepusi

https://edu.vsu.r
u/course/view.p
hp?id=21711

OYMK KynbTypa

Cnocobbl 1 TexHUKa OcHoBHbIMU TpeboBaHUA K OpraHu3aumnm TKaHewn n
KynbTUBMPOBaHWMS in vitro | BuoTexHomnornyeckorn nabopatopum, ee ocHalleHue KneTo4vHas
1.2 | kNneTok 1 TkaHen obopyaosaHnemMm. Cnocobbl 1 TEXHUKA KyNbTUBMPOBaHUS UHXeHepus
3yKapnOTHUYECKMX KINeToK 1 TKaHen BMonorMyeckmx 0O LEKTOB Ha https://edu.vsu.r
OpraHn3moB WCKYCCTBEHHbIX NMUTaTENbHbIX cpeaax. u/course/view.p
hp?id=21711
MuKpoopraHm3ambl kak 06beKT cenekunoHHOM paboThl 1 OYMK KynbTypa
BuotexHonornm. CoBpeMeHHbIE BUOTEXHONOMMYECKME TKaHen n
noaxoAbl K CO3AaHWI0 NPOMbILLSIEHHbIX LUTAMMOB KneToyHas
KneTo4yHas nHxeHepus
13 MUKpoopraHuamoB. KneToyHasa nHxeHepus UHXeHepus
MUKPOOPraHM3mMoB . :
MUKPOOPraHn3MoB (Ha NpuMepe ApoXoKen- https://edu.vsu.r
caxapomuueTtoB). Cenekunsi MMKpOOPraHM3moB: u/coursel/view.p
HanpasfieHWs, METOAbI, LOCTUXKEHUS. hp?id=21711
3agaun, MeToabl, HaNpaBneHUs U JOCTVXKEHUS KIETOYHOMN
N TKAHEBOW MHXXeHepun pacteHui. NonyyeHne u
KyNbTUBMPOBAHME KannyCHOW TKaHW.
OeaunddepeHumnpoBka u kannycoreHes in vitro. Cxoacrea
W pasnnymsa KanmnycHon 1 onyxorneBon TKaHMW.
"eHeTu4eckne, yunuTonornyeckme n pmsnonoro-
Buoxnmmnyeckne ocobeHHOCTU KanmyCHbIX KNETOK U TKaHew
KneTtouHas n TkaHeBas B KynbType in Vvitro. POCTOBOM LMK KanmyCHbIX KIETOK.
ouoTexHonorus pacteHun: | CybkynbTuBMpoBaHue. M3amMeHYNBOCTb pacTUTENBHOIO 3YMK KvribTvpa
AeanddepeHumnpoBka u reHoma B npouecce aeanddepeHUpoBKU U TKaH)(;VI Myp
KannycoreHes in vitro. KannycoobpasoBaHusi, ee npuymnHbl. CycneH3noHHas KIETOUHES
14 KannycHble 1 KneTouHble KynbTypa 1 npemMMyLLiecTBa ee UCNOoNb30BaHNUS. MHKEHEDS
' KynbTypbl — NPOAYLIEHTbI KannycHble 1 KneTouHble KynbTypbl — NPOAYLIEHTbI httos://e dupvsu ,
ps: .VSUu.
OronorMyeckn akTUBHbIX BGMONOrMYECKM aKTUBHbIX BELLECTB 4115 NPOMBbILLIIEHHOCTM. U/Course/view
.p
BELLECTB Ans MopdoreHes B KanmyCHbIX U KIMETOYHbIX KynbTypax hn2id=21711
~ H -
NMPOMBILLIIEHHOCTH. pacTeHun (BTopnyHasa anddepeHumnpoBka). Lttt
"opMoHanbHasa perynsaums npoueccoB
Kannycooobpa3soBaHus n MmopdoreHesa. Tunbl
anddepeHLNPOBKU B KannycHoOW TkaHW. ncToreHes,
MopdoreHe3 (opraHoreHe3 1 COMaTU4eCKuiA aSMBpUOreHes).
MopdoreHeTnyeckas akTUBHOCTb KanyCHbIX KIEeToK
UMeeT reHeTmnyeckylo npupoay. icnons3osaHne MyTaHTOB,
GNOKMPYIOLLMX HOPManbHbIA Xo4 MopdoreHe3a — oauH 13
OCHOBHbIX NYTEWN U3YYEHUSA FTEHETUKN Pa3BUTUS.
KrnoHanbHoe MUKpOpa3MHOXEHNE pacTEHUN,
npenmMyLlecTea nepeg TpaguumMoHHbIMKU cnocobamm
a3MHOXEHUS pacTeHnn, 0bnacTn NPakTUYECKoro
P P P OYMK KynbTypa
ncnonb3oBaHus. OCHOBHbIE 3Tanbl U CNocobbl -
Mcnonb3oBaHue KynbTypbl TKaHeW n
N KITOHANbHOIro MMKPOPa3MHOXEHUS. AKTUBaLMS pa3BUTUS
TKAHEeW NS COXpaHeHust 1 - KrneTo4yHas
CYLLIECTBYIOLLMX MEPUCTEM — OCHOBHOW METOA
1.5 | BocnpousBoacTBa VHXeHepus
. KNOHanbHOro MMKpopasMHoXxeHus. O3gopoBrieHue .
npeacraBuTenen LLEHHOro https://edu.vsu.r
nocagovHoro Marepuana oT BUPYCOB. :
reHodoHaa . u/course/view.p
CoxpaHeHue LieHHOro reHooHaa BbICLUMX PacTEHUN B ho2id=21711
p?id=

Konnekumnax n KpI/IO6aHKaX. MNonaTne FeHO(bOHJJ,, NPUYNHBI
NCTOLLEHNA N BaXXHOCTb COXPaHEHUA reHeTUu4eCcKnx
pecypcCoB. Tpa,El,I/ILI,I/IOHHbIe MeTOodbl COXPaHEHNA LIEHHOIo
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reHopoHAa BbICLLMX pacTeHuUI in Situ u ex situ, npumepsl,
ux HegoctaTkn. CoBpeMeHHble BUOTEXHONOTNYeCKme
noaxoAbl COXpaHeHusa reHogoHaa (KoHcepBauumm ex situ).
[MepecapoyHble KONMNEKUUN U AENOHUPOBAHNE B KyNbType
in vitro. KpnocoxpaHeHnue: CoxpaHeHne B KpuobaHkax: cyTb
MeToAa, NpeMMmyLLLecTBa, TPYAHOCTU U HegocTaTkn. ObLwne
npuemsbl, nexatime B OCHOBE KPUOCOXPaHEHUS.
Ocob6eHHOCTM NOATOTOBKM KNETOK K 3aMOPaXXMBaHUIO.
OTanbl paboTbl. TecTMpoBaHMe XN3HECNOCOOHOCTHU 1
reHeTu4ecKon cTabunbHOCTU pacTUTenbHOro MaTepuvana
nocne AnuTenbHOro XpaHeHus.

Mcnonb3oBaHue KynbTypbl
in vitro ana
npeobpasoBaHns
HacneacTBEHHOW OCHOBbI
pacTeHuin n cosgaHnst

M3meH4MBOCTb B KynbType in vitro. ComaknoHanbHas
N3MEHYMBOCTb: MPUYNHBI U MEXaHN3Mbl BOSHUKHOBEHUS B
KynbType in vitro, ee npakTu4eckoe UCrnonb3oBaHue.
JnureHeTUYECKMEe acnekTbl COMakoHanbHon
N3MeH4YMBOCTU. MIHOyUMpPOBaHHbLIM MyTareHes in vitro.
HanpaeneHHoe nonyyeHve myTauni: CErMeHT-
crneunmnyeckuin n canT-cneunduryeckun mytareHes.

OYMK KynbTypa

LIeHHOro CenekuMoHHOro TKaHEen un
Mpumepbl NoNyYeHnss COMakrnoHarnbHbIX BapUaHTOB U
mMaTepuana. A KneTo4Has
MYTaHTOB in Vitro.
1.6 | ComaknoHanoHas o WHXeHepus
KneTo4yHas u TkaHeBas cenekumsa pacTeHui in vitro Ha i
M3MEHYMBOCTb U N .| https://edu.vsu.r
. YCTONYMBOCTb K aBMOTUYECKMM 1M BUOTMYECKUM (hakTopam: :
KneTo4yHas cenekums in o u/coursel/view.p
. NCXOOHbIA MaTepurar, OCHOBHbIE 3Tarbl CENeKuun, .
Vitro kak ocHoBa Ans hp?id=21711
npumepbl NPaKTUYECKOro UCMNOMNb30BaHMUS.
CO3[aHu1s LeHHbIX (hopm L
. Mannomnamsa n gurannovnams B KynbType in vitro, nx Hay4Hoe
pacTteHuin. [annonamsa un
1 NpakTmuyeckoe 3HavyeHne. Cnocobbl MonyyYeHus
avrannovavs B Kynotype
in vitro rannongos (aHAporeHes, rMHoreHes, aNuMuHaLms
XPOMOCOM NP KyNbTUBUPOBAHMUU TMOPUAHbLIX 3apodbiLuent),
WX UCMOMb30BaHWE B CeneKkunm.
M3onmpoBaHHble NpoTONMacThbl, CNOCOOLI U 3Tanbl UX
BblaeneHnsi, 0CO6EHHOCTU KynbTUBUPOBAHUA 1
pereHepauum pacteHun. Comatmyeckasa rmopmamnsaums um
ee NnpuKnagHble acnekTbl (MpeogoneHe MexsnaoBon
KneTto4yHasa u HEeCOBMECTUMOCTU, PEKOHCTPYKLMNSA LIUTONNa3MOoHa). OYMK KynbTypa
XPOMOCOMHas nHxeHepusa | ComaTnyeckue rubpuabl u LMdpuapl pacTeHUi, nx TKaHewn n
pacTeHuin. NpYHUUNManbLHoOEe OTAMYMNE OT MOSOBLIX, CNOCOObI KneToyHas
1.7 | KynbTypa U30nMpoBaHHbIX | NonyyYyeHns, opMbl CyLLLECTBOBAHUS, UCMOMb30BaHUe B UHXeHepus
npoTONnacToB U dyHAaMeHTanbHbIX Y NPUKNagHbIX UccnegoBaHusX. https://edu.vsu.r
comaTtunyeckas Comatudeckasi rmbpuamsauus Kak MeToq reHeTU4EeCcKoro u/coursel/view.p
rmbpuamnsaums aHanu3a. MeTtogel, ucnonb3dyemble Ana okasaTternbcTea hp?id=21711
rmbpuaHon Npupoabl matepuana, nofy4eHHoro nocne
CINVAHNS N30NMPOBAaHHbBIX MPOTONNACTOB. XpPOMOCOMHas
WHXeHepusl pacTeHUI: nony4yeHue pacTeHun ¢
3aMeLLeHHbIMM XpOMOCOMamu
3agayn, MeToabl, HaNpaBneHUs U JOCTVXKEHUS KIeTOYHOMN
N XPOMOCOMHOWN NHXEHEPUM KUBOTHbIX.
P P . OYMK KynbTypa
KynbTuBrMpoOBaHme XNBOTHbIX KNETOK U TKaHeln. Konnekums TKAHEN U
KNEeTOUHbIX KyNbTyp XMBOTHbLIX U YenoBeka Ans
KneTtouHas u . KneToyHas
BUOTEXHONOIMYECKMX N BUOMEANLIMHCKMX UCCNESOBaHWNA.
1.8 | XxpOMOCOMHas NHXeHepus UHXeHepusi
KrneToyHas 1 XxpOMOCOMHasi MHXXEHEPUS XKNBOTHbIX. .
XMBOTHbIX https://edu.vsu.r
MMbpuansaumns XMBOTHbIX KNeTok. Co3gaHne XMMepHbIX u/course/view
.p
XMBOTHBbIX. [Mony4yeHne MOHOKMNOHamNbHbLIX aHTUTEeN Ha ho?id=21711
p?id=
OCHOBE BblpaLLMBaHus rnbpngom. XpoMocomHas
uHxeHepwus. KnoHnpoBaHue XUBOTHbIX.
2. MpakTnyeckmne 3aHATUA
1. KynbTBupoBaHue KNeTok 1 TkaHewn (obime
Cnoco6bl 1 TexHKKa MeToAMYecKme npuembl N TexHuka paboTtbl). OCHOBHbIE
KynbTUBMPOBAHUSA in vitro | TpeboBaHMs kK BuoTexHonornyeckom naboparopum, ee
KNeToK 1 TKaHewn ocHalleHue obopygoBaHuem. NoaroToBka u crepunusaums
2.2 | ayKapuoTNYECKNX nocyabl U UHCTPYMeHTOB. Beibop u cTtepunusaums
OpraHnM3moB akcnnaHToB. ObLas xapakTepucTunka nutaTenbHbIX cpeq

ONA KynbTUBUPOBaAHUA, UX COCTaB, NpUHLUMNbI
NPUroToBIIEHUA. Ycnosus KynbTUBUPOBaHUA. OcobeHHoCTH
COCTaBa nutTaTesibHbIX cpe ANA KynbTUBUPOBaHUA
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pacTuTensHoOn TKaHn. Perynartopel pocTa.

2. OCOBEHHOCTM KyNbTUBMPOBAHWS KIETOK
MUKPOOPraHn3MOoB (Ha NpuMepe ApoXoKen-
caxapomuueToB). LIeHHOCTb MMKpOOPraHM3mMoB Kak
obbekTa Anst reHeTn4eckux U BUOTEXHONOMMYECKMX
nccnenoBaHuia. MoOHATUNA: WITAMM, KIOH, AWK TN,
KONoHun. Buakel nutateneHbIX cpef, X HasHavyeHume:
nonHas, MMHUManbHas, cenekTuBHas, auetaTtHas.
MpoToTpohHbIE N ayKCCOTPOMHBLIE MUKPOOPraHU3Mbl N NX
MCNoMb30BaHWe A1 KNeTOYHOW BMOTEXHONOTUN.

3. KnetoyHas nHxeHepms MUKpPOOPraHM3MoB (Ha npumepe
ApoxoKen-caxapomuueHToB). buonornyeckne ocobeHHOCTH
OPOXOKEN- CaxapoOMULIEHTOB.

4. Y)KN3HEHHbIV LMK reTepo- 1 roMoTanIMyHblX LUTAMMOB
apoxoken. MNMonyyeHne cnopynupyoLlen KynbTypbl
APOXOKEN-CaxapoMULLETOB U ee aHanua.

5. OcBoeHMe MeToaa KNOHMPOBAHUS LPOXKEBbBIX KNETOK U

COXpaHeHus F?HGTI/I‘-IGCKOVI YUCTOTbI KYNbTYpPbI K;iyyl;a
(nctowatowmn wrpux). CozgaHme n XxpaHeHne KOnmneKkLmmn TKAHEN U
K LUTAaMMOB LPOXCKEMN.
2.3 NETOUHaRA NHKEHEPIS 6. OcBOeHme MeToa MCKYCCTBEHHOMO MONyYeHNs MyTaumn KneTouHas
MUKPOOPraHM3mMoB M NHXeHepus
y OAPOXOKEN C Ucnonb3oBaHnem Y P-obnyyeHus. httos://edu Vsu.r
OnpegerneHne ryctoTbl CYyCNeEH3NM C NOMOLLbIO Kamepbl DUPS.TEAUVSU. L
Fopsiesa. u/cou_rse/wew.p
hp?id=21711
7. BolgeneHve v ngeHtTudumnkaLmsa aykcoTpoHbIX MyTaHTOB
y apoxoken. OcBoeHne MeToaa OTrneyaTKoB.
8. MonyyeHne rMbpraoB ApOXOKEN U NPUHLMMBI
rmbpraonornyeckoro aHanumaa.
9. BeinonHeHue camocTosTenbHOM paboTkl (NOArOTOBKA U
BbINOMHEHNe 3KcneprMeHTa, cbop 1 aHanu3 pesynbLTaTos,
dopMynnpoBaHne BbIBOJOB).
10. CemuHap «KannycHble 1 CyCneH3NOHHbIE KynbTypbl, UX
npakTnyeckoe ncnonb3oBaHuey. MNonyyeHme un
KyNbTUBMPOBAHME KansyCHOWM TKaHW B yCrnoBuax In vitro.
"eHeTn4Yeckue, umMTonorndyeckme n usnonoro-
Buoxnmmnyeckne ocobeHHOCTU KanmyCHbIX KNETOK U TKaHew
B KynbType in vitro. Npu4nHbl KI3MEHYMBOCTU
pacTuTenbHOro reHoma B npouecce aeanddepeHLnpoBKU
1 kannycoobpa3zoBaHus. CycrneH3noHHasi KynbTypa u
Kneto4dHas n TkaHeBas npemmyLlecTBa ee Ucnonb3oBaHus. KynbTypa OAMHOYHbIX 3YMK
OvoTexHonorusa pacteHu: | KneTok. KannycHele 1 KNeTouHble KynbTypbl — NPOAYLEHTbI KynbTypa
AeavddepeHumpoBka n BMONOrMYEeCcKn akTUBHbIX BELLECTB 41151 NPOMbILLITEHHOCTH. T?(IaHe}él "
KannycoreHes in vitro. MpenmyLecTBa MCNOMb30BaHUSA KynbTypbl KNETOK Mo KNETOuHES
2.4 | KannycHble 1 KNneToyHble CpaBHEHMIO C LenbiMu opraHuaMmamm ans cuHtesa BAB. MHKEHEpHS
KynbTypbl — NPOAYLIEHTbI PacteHus — npoayueHTol BAB (npyMepbl KynbTBUMPOBaHWSA https://edu.vsu.r
Oronornyeckn akTUBHbIX in Vitro 1 NpaKkTMYecKoro UCNonb30BaHWs): XEHbLUEHb, _p—/coﬁrse/view :
BeLLecTB Ans Anockopes oenstoBuaHasi, 6enagoHHa obblkHOBEHHaS, mﬂ
NPOMBbILLIIEHHOCTH. payBonbgusa 3MeunHasi, TUC AroaHbIN 1 ap. apad=s2 722
11. CemunHap «MopdoreHes B KanmnycHbIX U KNeTOYHbIX
KynbTypax pacTeHuin (BTopnyHasa anddepeHunpoBka)».
Tunbl AMddepeHLMPOBKM B KanmnycHoOM TkaHu. [uctoreHes.
MopdoreHes. OpraHoreHes (cTebneBon, KOpHEBOW,
NMCTOBOW, doriopanbHbIn). CoMaTuyecknin amoproreHes.
dakTopbl, BAUSIOLLME HA MOPGIOreHe3 KanyCHON TKaHW.
"opmMoHanbHas perynsaums npoueccoB MopgoreHesa.
"eHeTn4eckasa npupoga mopdoreHesa.
12. CemuHap «KnoHanbHoe MUKPOpPa3MHOXeHne OYMK
Mcnonb3oBaHme KynsTypbl pacteHuny. CyTb, NpeMMyLLEeCTBa, npaKqugCKoe Kynbnfpa
TKAHGIA [N COXPAHEHUS 1 ucnonb3oBaHue. OCHOBHbIE aTanbl K CNOCcobbl KIOHaNbLHOro TKaHewn n
MUKPOPa3MHOXeHUS. AKTUBaLMA pa3BUTUS CyLLECTBYOLLNX KneToYHas
2.5 | BocnpousBoacTBa
NPEACTABUTENEN LISHHOTO MepucteM. MIHAYKUNSA aaBEHTUBHbIX NOYeK MH)_KeHepvm
reHOMOHAA HernocpeacTBEHHO Ha TKaHAX aKcnnaHTa. mw
OundpbdepeHumnaumnsa aaBeHTUBHBLIX NOYEK Yepes KanmnyCHble u/course/view.p
KynbTypbl. MHOYKUMS cOMaTM4ecKoro amopuoreHesa. hp?id=21711
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dPakTopbl, BMUSIOLLME HA MPOLLECC KMOHANBHOMO
MUKpPOpa3MHOXeHus1. KnoHansHoe MUKpopasMHOXEHNe
CENbCKOXO3ANCTBEHHbIX, 4EKOPATMBHbIX, N10A40BO-ATOAHbIX
W NecHbIX ApeBECHbIX pacTeHun (uenu, 3agayuv, noaxoasbl,
0COBEHHOCTM Pa3MHOXEHUS, MOMYYEHHbIE pe3yrnbTaThl).
O3gopoBneHne NocagoyHOro matepmana OT BUPYCOB.

13. Cemunap «CoxpaHeHune LeHHOro reHodoHaa BbICLLIMX
pacTeHuin B KONMeKUunax n kpuobaHkax». MNoHaTue
reHoOoHA, NPUYMHBLI UCTOLLEHMS!, BXKHOCTb COXPaHEHUS!
reHeTU4ecKnx pecypcoB. TpaguLMOHHbIE METOAbI
COXpaHeHMs LeHHOro reHohoHAa BbICLLUMX pacTeHWN in situ
n ex situ, npumepsbl, HegocTaTkn. CoBpeMeHHbIe
BuoTexHonornyeckme nogxoabl. lNepecagoyHelie
Konnekunn. [lenoHmpoBaHue B KynbType in Vitro.
CoxpaHeHune B KpnobaHkax. Konnekumm in vitro LeHHbIX
06pasyoB pacTeHUI, XXMBOTHbIX 1 MMKPOOPraHn3MoB B
Poccumn 1 B mupe.

Mcnonb3oBaHue KynbTypbl
in vitro gnsa
npeobpasoBaHns
HacneacTBEHHOW OCHOBBI

14. CemuHap «Mcnonb3oBaHue KynbTypbl in vitro ans
npeobpasoBaHnNs HAaCcCNeaACTBEHHOW OCHOBbI PACTEHUI U
CO3[aHNs LEHHOMO CenekunoHHOro Matepuana.
ComaknoHaneHas N3MEHYMBOCTb: TUMbl UBMEHUYNBOCTH,

N NPUYMHBI N MEXaHW3Mbl BO3HUKHOBEHWS B KyNbType in Vitro, OYMK
pacTeHU 1 co3gaHns
NpYMepbl NPaKTUYECKOro MCNOoNb30BaHus. KneToyHas un KynbTypa
LeHHOro CenekunoHHOro o 9 4
MATEDNANa TKaHeBas cenekums pacTeHun in vitro Ha yCTOMYMBOCTb K TKaHen n
P ' abuoTmyeckum n BuoTmyeckum chakTropam: UCXOOHbIN KneToyHas
2.6 | ComaknoHarnbHas
maTtepuarn, OCHOBHbIE 3Tanbl CENeKUun, NpUMepbI NHXeHepus
N3MEHYNBOCTb U i
. NpPaKkTUYECKOro NCMOoSb30BaHWsA (Cenekums Ha https://edu.vsu.r
KrneTovHasa cenekuusi in o :
. YCTOM4YMBOCTb K 3acyxe, 3aCONeHnto, MeTannam, K u/course/view.p
Vitro Kak ocHoBa ans —
bonesHam u Bpeautensm). Mannonans n gurannongus B hp?id=21711
CO3[aHus LeHHbIX hopm L
o KynbType in vitro. Cnocobbl co3aaHus rannongos
pacTtenui. Fannongms u
(aHaporeHes, rmHoOreHes, anMMMHaLMs XpOMOCOM Mnpu
aurannovans B Kynbtype °
in vitro KyNbTUBMPOBAHMUM MMOPUOHBIX 3apodplllen), nx
MCNOMb30BaHNE B CENEKLNN.
15. CemuHap «KneToyHass M XpOMOCOMHasi WHXeHepwus 3YMK
KnetouHasa n pacteHun». KynbTypa W30nMpOBaHHbLIX MPOTOMMacToB U KVIIbTVDA
XPOMOCOMHas MHXEHepUsa | comatuyeckas rmbpvamsauns (BolgeneHve npoTonnacToB U T)IZaHe)l;IpVI
pacTeHui. nx KyNbTUBMPOBaHWE, cnvsiHne N30MMpPOBaHHbIX KEeTOuHAS
2.7 | KynbTypa n3onmpoBaHHbIX | NpOTOMacToB, cxema pereHepauuu pacTeHun- UHKEHEDMS
NpoTONMacToB U pereHepaHToB). MeToabl OUEHKU W BbIAENEHUS UCTUHHBIX ht S'//edupvsu "
ps: .VSu.
comaTtunyeckas rmbpugos. Npumepbl NonyvyeHna comaTmyeckux rmbpuaos L/course/view
N .p
rmbpugusauus PacTeHWiA M WX OLEHKM, WCMONMb30BAHWA B HAY4HbIX M | = oo o =0
p2id=
NPWKNagHblX UCCIegOBaHNSAX.
16. CemuHap «KneTouHass M XpOMOCOMHAas WHXeHepwus
XWUBOTHbIX». KynbTUBMPOBaAHUE XXMBOTHBIX KNETOK U TKaHEeWN. OYMK
Konnekuusa KneTouHbIX KynbTyp XMBOTHBIX W YenoBeka Ansi KynbTypa
KneTounas u BMOTEXHONOMMYECKMX U BMOMEANLIMHCKUX UCCITELOBaHNN. TKaHewn n
KnetouHas ©“ XpPOMOCOMHasi WHXEHEPUS  KUBOTHbIX. KneTo4Has
2.8 | XpoMOCOMHas UHXeHepund
KUBOTHBIX Mbpuansaumsa XMBOTHbIX KreTok. Co3gaHne XUMEpHbIX NHXeHepus
XMBOTHbIX. [lonyyeHne MOHOKNOHaNbHLIX aHTUTen Ha | https://edu.vsu.r
OCHOBE BblpalLMBaHus rmépuaom. XpomocomHas | u/course/view.p
uHxeHepust  (onbiTel  B.A.  CTpyHHMKOBA C TYTOBbIM hp?id=21711
Wwenkonpsiaom). KnoHnpoBaHne X1BOTHbIX (32 M NPOTUB).
13.2. Tembl (pasaenbl) AUCUUNINUHBI U BUAbI 3aHATUN
Buapl 3aHATUIR (KONWUYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTosaTenbHas
n/n (pasgena) gucumnnuHbl JNekumu | MpakTnyeckue | JlabopatopHble pabora Bcero
MpegmerT, 3agaun, metoabl 1
OCHOBHbI€ HanpaslieHnA pa3BnUTnA
1 COBpeMeHHOVI OMOTEXHOMOrnMN. 2 _ _ 4 6
KneToyHas u TkaHeBasi NHXeHepuna —
OAMH N3 OCHOBHbIX pa3gesioB
BUOTEXHOMOTNU.
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Cnocobbl 1 TexHUKa KynbTUBMPOBaAHUA

2 in Vitro KNeToK 1 TKaHen 2 4 - 8 14
3YKapMOTUYECKUX OPraHM3MOB
KneTtouHas uHxeHepus

3 P 2 14 - 8 24
MWUKPOOPraH13moB

KneTouHas v TkaHeBas
BuoTexHONorna pacTeHuin:
AeavddepeHumpoBKa 1 kannycoreHes
4 | in vitro. KannycHble 1 KneToyHble 2 4 - 8 14
KynbTypbl — NPOAYLIEHTbI
61ONorMyecky akTUBHbIX BELLLECTB AJS
MPOMBbILLIIEHHOCTH.

Wcnonb3osaHue KynbTypbl TKAHEN Ans
5 | coxpaHeHus1 1 BOCNPOM3BOACTBa 2 4 - 8 14
npeacrasuTenemn LEHHOro reHogoHaa

Mcnonb3oBaHue KynbTyphl in vitro ons
npeobpa3oBaHns HacneaCcTBEHHOMN
OCHOBbI pacTeHWI U co3aaHus
LEHHOro CenekUMoHHOro maTtepuana.
6 | ComaknoHanbHasi U3MEHYNBOCTb U 2 4 - 6 12
KneTouvHas cenekums in vitro kak
OCHOBa Ansi CO3AaHNs LeHHbIX hopm
pacTteHun. Mannongus n gurannongus
B KyNnbType in vitro

KneTouHasi 1 XpOMOCOMHasi
WHXXEHEPUA PacCTeHUIA.

7 | KynbTypa ©30mmMpoBaHHbIX 2 2 - 8 12
NpOTOMNMacToB U comaTuyeckas
rmbpuamsaums

8 KneTo4Has u xpomocomHas 2 2 ) 8 12
MHXXEHEPUS XKUBOTHBIX
3K3aMeH - 36
WToro: 16 34 - 58 144

14. MeToan4yeckune ykasaHmMAa Ans o6y4aroWmxca no 0OCBOEHUIO AUCLUMNIIUHDI:

Mporpamma ancunninHbl NpegycMaTpmMBaeT NpoBeAEHNE NEKUMOHHbBIX U MPaKTUYECKNX 3aHATUN.
NeKuMoHHBbIN MaTepuan packpblBaeT OCHOBHble TEOpPEeTMYEeCKMe BOMPOCbl AaHHOW AMCLMNIWHDI.
MpakTnyeckne 3aHATUS obecneumBaloT popMmpoBaHMe HEOBXOAMMbIX YMEHWUA U HaBbIKOB (B pamMKax
COOTBETCTBYHOLMNX AUCUUMNIIMHE KOMNETEHLUN).

Ha npakTuyeckux 3aHAaATUAX CTyAeHTbl LEMOHCTPUPYHOT 3HaHUS, MOJTyYeHHble WMWK Npu
NCNONb30BaHMN pPEeKOMEeHAyeMbIX npernogaBaTernieM UM CamMoCTOATENbHO HaNOEHHbIX NuTepaTypHbIX
NMCTOYHMKOB, BbICTYyNas ¢ pedepatamu No 3apaHee NpennoXeHHbIM UM TemaM, ydacTBys B Gecene wm
ANcKyccuax B rpynne. B xoae BbINONMHEHMS MpaKTUYECKUX 3adaHui CTYAEeHTbl NpuobpeTatoT HaBbIKM
obpalueHnss ¢ Buonorndyeckummn obbekTamu, nabopaTtopHbiM 0BOpPyAOBaHMEM W WHCTPYMEHTapuem,
CaMOCTOSATENIbHO OCYLLECTBNAT 3KCNEPUMEHTbI, PErMcTpUpyloT, aHanM3vpylT W UHTEPNpPeTUpyroT
pe3ynbTaTbl BUOTEXHOMNOrMYECKNX UCcneaoBaHuin. PesynbTatbl NPakTUYECKMX 3agaHni 0popMIsOTCS B
pabodyen TeTpagu CTygeHTa B BWAE PUCYHKa, pacyeToB, cOCTaBneHus Tabnuu, BbiBogoB. B koHue
3aHATUS pes3ynbTaTbl paboTbl AOKNaAbIBaOTCA NpenogasaTtento, npy HeobxoanmocTn obcyxaarTca B
rpynne. B cnydae nponycka NpakTUY4ecKoro 3aHATUS CTyAeHT 00si3aH ero CamoCTOATENbHO BbIMOMHUTD
NoA KOHTPONeM npenogasaTens BO BpeMsi UHANBUAYaNbHbIX KOHCYNbTaLWNA.

BbinonHeHne camocTtosTensHon paboTtel (CP) npegnonaraeT kKayeCTBEHHYHO MOArOTOBKY KO BCEM
BMAAM 3aaHuI: OCBOEHME TEOPETMYECKOro Matepmana B npouecce NEeKUMOHHOrO Kypca; NoaroToBKy K
NPaKkTU4ECKUM 3aHATUSIM (OCBOEHWE TeopuMM BOMPOCA; BLIMNOMHEHME 3a4aHuN, NpPeayCMOTPEHHbIX
nporpaMmon Kypca); K TeKyllemy KOHTPOSi0 3HaHuh U K 3k3ameHy. CTydeHTbl CaMOCTOATENbHO
npopabaTtbiBaloT M yCBamBalT TEOpPETUYECKMe 3HaHWA C WCMNONb30BAaHMEM pPEKOMEHAOBaHHbIX
npenogasatenem y4yebHOW nuTepaTypbl MU 3NEKTPOHHbIX pecypcoB (NyHKTbl 15 n 16), paboTbl C
TEKCTOM KOHCMeKTa NeKUUin, a Takke npeseHTauun NeKUNOHHbIX U MPaKTUYECKUX 3aHATUI, KOTopble
pasMelleHbl B 3NIEKTPOHHOM Yy4yebHo-meToaudeckom komnnekce (YMK) no gucumnnuHe «KynbTypa
TKaHen n kneto4vHasn nHxeHepusa» (https://edu.vsu.ru/course/view.php?id=21711).

KoHTponb pesynbtatoB CP obydatowmxcss NpoBOAUTCSA B XOA4e MPOBEAEHUS MPaKTUYeCKUX
3aHATUIM (NpakTUYEeCKMe 3adaHnsa — BbINONIHEHNE M caada nabopaTopHbixX paboT) u TekyLwen atTectaumm
(TecT, nogroToBka pedepaToB M OOKNAAOB MO TeMaM, NpearioXeHHblM npenogasatenem). Tekywas
aTTectauns obecnevmBaeT NPOBEPKY OCBOEHUsI y4ebHOro martepuana, nNpuobpeTeHns 3HaHUN, YMEHU
1 HaBbIKOB B Npouecce ayauTOpPHOW N CaMOCTOATENbHOW paboThl.
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Mpn HeobxooMMOCTK y4ebHbIM npouecc peanu3yeTcs ¢ NPUMEHEHNEM 3EKTPOHHOIo oby4veHus
N ANCTaHUMOHHbIX obpasoBaTtenbHblix TexHonormn (OOT) Ha nnatgopmax Moodle (https://edu.vsu.ru),
By «OtkpbiToe ob6pasoBaHue» (https://openedu.ru/university/vsu/). B aTtom cnyyae nekuun u
npakTU4eckme 3aHATUSA nNpoBOAATCA B pexume «BuaoeokoHdepeHumns», nocne 4ero CTyaeHT
npeaocTaBnseT npenogaBaTento KOHCMEKT 3aHATUSA, BbINOMHAET TECT, UM KOHTPOnbHy paboty. Mpu
ncnono3oBavmm [OOT obydyarowmnnca camoCcToATENBHO MPOCYLUIMBAET OHManH-KypC, CcopepXKallnm
NEKUMOHHbIM 1 NabopaTopHbI MaTepurar, BbINOMHAET 3adaHns Ans CaMONPOBEPKK, a 3aTeM MPOXOAUT
NPOMEXYTOYHbIN KOHTPOSb 3HaHWUI NO MaTepuanam OHNarH-Kypca.

15. lNepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW nUTepaTypbl, PECYypCOB MWHTEpPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLMUMNIIUHbI

a) OCHOBHas nuteparypa:
Ne n/n McToYHNK

1 'eHeTu4eckMe OCHOBbI Ccenekumn pacTenHnn KnetouHas nHxeHepuss. — MuHck : Benopycckas Hayka,
2012. — 489 c. — http://biblioclub.ru/index.php?page=book&id=142474
MawknHa O.C. KynbTypa KNeTok M TKaHelW Kak OCHoBa OWOWHXEHepuM pacTeHun: Y4debHo-
2 mMeToamndeckoe nocobue ans sysos / O.C. MawkuHa, T.M. Tabaukas, B.H. Nonos. - BopoHex : UL
BI'Y, 2013. — 56 c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-08.pdf

6) gononHuTenbHasa nNuTeparypa:
Ne n/n McTOoYHUK
ByTeHko P.I". Buonorus KneTok BbICLUMX pacTEHWN in vitro n BuoTexHonornm Ha ux ocHoee / P.T".

3 ByteHko. - M. : PBEK-TIPECC, 1999. — 160 c.

4 KanawHukoBa E.A. KnetoyHas nHxeHepusi pacteHun / E.A. KanawHukoBa. — M. : N3g-Bo PrAY-
MCXA, 2012. - 318 c.

5 JlytoBa J1.A. BruoTexHonorus Bbicwmnx pacteHun / J1.A. Jlytoea. - CI6 : U3a-Bo CI16. yH-Ta, 2010. —
240 c.

6 JlytoBa J1.A., MatBeeBa T.B. 'eHHas 1 KneTo4YHas MHXeEHePUs B BMOTEXHONOMMK BbICLUWMX pacTeHWU /
JI.LA. JlytoBa, T.B. MaTBeeBa. - CI16 : Oko-BekTop, 2016. - 168 c.
Hocos A.M. Mcnonb3oBaHne KNeTOYHbIX TEXHOMOMMIA ANt NPOMbILLIIEHHOrO NoMnyYeHnst Buonornyecku

7 aKTMBHbIX BeLeCcTB pacTutensHoro npoucxoxaeHus / A.M. Hocos // BuotexHonorus. — 2010. — Ne 5. -
C. 8-28

8 MepwuHa J1.A. XpoMOCOMHas UHXeHepus pacTeHuin — HanpasneHne buotexHonorum / JI.A. MNepwuHa

// BaBMOBCKWI XXypHan reHeTukn un cenekumm. — 2014, — T. 18, Ne 1. — C. 138-146.
CenbckoxossancrTeeHHas 6uotexHonorus / B.C. Wesenyxa [n gp.]. - M. : Beicwas wkona, 2010. 712 c.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duumnansHble pecypchbl MHTEPHET)®:
Ne n/n Pecypc
OneKTPOHHbIN kKaTanor Hay4Hon 6MbnmnoTekn BopoHEXCKOro rocyaapCTBEHHOIO yHUBepcuTeTa. —

10 i )
http:// www.lib.vsu.ru
11 http://www.edu.vsu.ru O6pa3oBaTtenbHbI nopTan "OneKTPoHHbIN yH1BepcuteT BIy”
12 http://www.studmedlib.ru/ KoHcynbTaHT cTygeHTa. QnekTpoHHas 6ubnMoTeka MeguuUMHCKOro By3a
13 eLIBRARY.RU — Hay4yHas anekTpoHHas bubnuorteka
14 OQYMK KynbTypa TKaHen u knetoyHas nHxeHepus https://edu.vsu.ru/course/view.php?id=21711

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ans caMoCToATeNIbHON paboThl

Ne n/n McToYHMK

MawknHa O.C. TeHeTMka MWKpOOpraHM3amMoB (Ha npuMepe LpPOXKeh-caxapomuueToB):  YyebHo-
1 mMeToanyeckoe nocobue ans sBy3os / O.C. MawkuHa, E.C. HaymoBa. - BopoHex : WML, BI'Y, 2011. — 41
c. :http://www.lib.vsu.ru/elib/texts/method/vsu/m11-247.pdf

MawknHa O.C. KynbTypa KNeTOK W TKaHelW Kak OCHOBa OuouHXeHepun pacTeHun: Y4yebHo-
2 meTogmdeckoe nocodbme anga Bysos / O.C. MawkuHa, T.M. Tabaukas, B.H. lNMonos. - BopoHex : WML
BIy, 2013. — 56 c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-08.pdf

MawknHa O.C. OcHoBbl GuonHxeHepum : y4ebHo-meToanyeckoe nocobue ans sysos / O.C. MalukuHa

3 0O.C., M.B. Benoycos, B.H. Nonos.. - BopoHex : N3pgaTenbckuii gom BIY, 2015. — 43 ¢. -
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-17.pdf

Mauwkura O.C. OcHoBbI reHeTukn : y4ebHoe nocobue / O.C. MawknHa, M.H. Hasaposa, B.H. Nonos ;
BopoHexcknin rocygapcTBeHHbIN yHMBepcuTeT. - BopoHex : MsgaTtensckun gom BIY, 2019. - 191c.



https://edu.vsu.ru/
https://openedu.ru/university/vsu/
http://biblioclub.ru/index.php?page=book&id=142474
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-08.pdf
http://www.edu.vsu.ru/
http://www.studmedlib.ru/
http://www.google.ru/url?q=http://elibrary.ru/&sa=U&ei=bunoTpvtEcrssgbTpaTCBw&ved=0CA4QFjAA&usg=AFQjCNHHzCTFKL5pvZrnvYq4_hLb6_WKeA
https://edu.vsu.ru/course/view.php?id=21711
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-247.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-08.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-17.pdf

17. OOGpasoBaTtenbHble TEXHONOrMU, MUCNosib3yeMble npu
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTerbHble
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4eHue):

peanusauum Yy4yeOHOM
TeXHONnornu

Mpun peanusaumm AMCUMNAMHBLI UCMNOSBb3YTCS 3IEMEHTbI ANEKTPOHHOIO 06y4YeHUsa 1 ANCTaHUMOHHbIE
obpasoBaTenbHble TexHonormu (OOT). Mporpamma Kypca peanuayetcs ¢ npyumeHeHem 3YMK

KynbTypa TkaHel n knetodHas nHxeHepus https://edu.vsu.ru/course/view.php?id=21711

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme QUCLUNIINHDI:

YyebHas ayauTopus Ans npoBeAeHUA 3aHATUN JIEKLLMOHHOIO TMNa:
crneumanuaupoBaHHasa mebenb, npoektop ACER x115 H, Hoytbyk Lenovo B590 ¢
BO3MOXHOCTbIO MOAKMYEHNsT K ceTn «HTepHeT», 3KpaH HacTeHHbIn Digis optimal,
WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowiagp
YHuBepcutetckas, a.1,
nom.l, ayg. 190

YyebHas ayauTopusi AnNA NpoBefeHUA 3aHATMW  CeMMHApPCKOro Tuna
(nabopaTtopHble 3aHATUA), ONS NPOBeOeHUsl rPynnoBbIX U UHAMBUAYANbHbIX
KOHCYNbTaUUN, TeKYLLEero KOHTPOJSISi U NPOMEXYTOYHOM aTTecTauum:
crneumanuanpoBaHHas mebenb, npoektop NEC V281W, skpaH HacTeHHbln Digis
optimal, HoyTOyk Lenovo B590 ¢ BO3MOXHOCTbIO MOAKMOYEHUS K ceTn «IHTEpHETY,
WKad C BbITSHXKHbIM YCTPOMCTBOM Marbid, Mukpockonbl ("Mukmen-1", Primo Star,
"Mukmep-6", Mukmen 2, Mukpomep, 3 Bap. 3-20, Carl Zeis s ), WinPro 8 RUS Upgrd
OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, a.1,
nom.l, ayg. 187

OucnnerHbIn  Knacc, ayauTopusi AnsA  NpoBedeHUA  TPYMNOBbIX WU
MHAUBMAYaNbHbIX KOHCYNbTaLui, NOMeLLeHMe AN CAMOCTOATENbLHOW paboTbi:
cneumanuaupoBaHHasa mebenb, komnbloTepsbl (cucteMHbin 6nok Intel Celeron CPU 430
1.8 GHz, moHutop Samsung SyncMaster 17) (12 WwT.) ¢ BO3MOXHOCTbIO NOAKMIOYEHMS
K cetn «IHTepHET»

394018, r. BopoHex,
nnowagb
YHuBepcuteTtckas, 4.1,
nom.l, ayg. 67

KomnbloTepHbI  Knacc, ayauTopus Ans  NpoBeAeHWA TPYNnoBbIX W
MHOMBMAYaNbHbIX KOHCYNbTaLuUi, NOMELLEHMe ANsi CAMOCTOATENIbHON PaboThbi:
cneumanuanpoBaHHasa mebenb, KoMnbloTepbl (cucteMHbin 6nok Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 wWT.) C BO3MOXHOCTbIO MOAKIMOYEHUSA K
cetn «MHTepHeT»

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, a.1,
nom.l, ayg. 40/5

KomnbloTepHbIN Knacc, noMmeLleHne AN CaMOCTOATeNIbHOM paboThl:
cneumanuanpoBaHHas mebenb, koMnbioTepbl (cuctemHbin 6nok Intel Core i5-2300
CPU, moHutop LG Flatron E2251 (10 WwT.) C BO3MOXHOCTbLIO MOAKMIOYEHUSA K CETU
«MHTEpHEeT»

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, a.1,
nowm.l, ayg. 40/3

MomelwieHne Ans xpaHeHUst U NPodUNAKTUYECKOro obGcnyXuBaHUA y4yebHOro
obopyaoBaHus:

cneumanuaupoBaHHaa mebenb, npoektop ACER x115 H, Hoytbyk Lenovo B590 c
BO3MOXHOCTbIO MoAkmntoyeHnss k cetn «UHTepHeT», WinPro 8 RUS Upgrd OLP NL
Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowagb
YHuBepcuteTckas, 4.1,
nom.l, ayg. 184a

OueHo4HbIe cpeacTBa ANA NPoBeAeHUA TEKYLEN N NPOMEXYTOYHOWN aTTecTauum

Mopsaok OLEHKN OCBOEHUsT oby4YatoLmmmncs y4ebHoro matepuana onpeaensieTcs cogepxaHmem

crneayroLwmx pasaenos QUCLMMIIVHDI:

Ne HanmeHoBaHue pa3gena Komnete Havkatop(s
a ) BOCTWXKEHUSI OueHouHble cpeacTBa
n/n ancunnnuHel (Mogyns) HUmsA(K) KOMMETEHLM
MpeameT, 3agayn, MeTOAbl U OCHOBHbIE
HanpaBneHusi pa3BUTUSI COBPEMEHHOW MK-1 MK-1.1 YCTHBIN Onpoc
1 | 6uoTtexHonoruun. KnetouHas n TkaHeBas T
WHXXEeHepusi — 04MH U3 OCHOBHbIX ect
pasgenoB GuoTexHonorum.
Cnocobbl 1 TEXHUKA KyNbTUBUPOBaHWS MK-1 AK-1.1 YCTHbIN onpoc
2 | invitro KNeTok n TkaHen nK-4 I'IK-4.3 MpakTnyeckoe 3agaHue
9YKapmoTU4eCKNX OpraHM3MoB ) Tect
3 KneTo4Has nHxeHepusi MK-1 MK-1.1 MpakTnyeckoe 3agaHue
MWKPOOPraHn3moB MK-4 MK-4.3 Tect
KneTouyHas n TkaHeBas GuoTexHonorms
pacTeHuin: geauddepeHLmpoBka 1 MK-1 MK-1.1 Pedepat
4 | kannycoreHes in vitro. KannycHsle n nK-4 I'IK-4.3 T
KMeTOuHble KynbTypbl — NPOAYLIEHTI ) ect
B1ONOrM4eckn akTUBHbIX BELLLECTB Ans

(AOT,



https://edu.vsu.ru/course/view.php?id=21711

Ne HanmeHoBaHue pasgena KomneTte Havkatop(s
- ) BOCTWXEHUSI OueHouHble cpeacTBa
n/n AncunnnunHel (Mogyns) HUMsA(K) KOMMETEHLMM
MPOMBbILLIIEHHOCTM.
Wcnonb3oBaHue KynbTypbl TKAHEW Ans MK-1 MK-1.1 Pedepat
5 | coxpaHeHusi 1 BOCNpou3BoACTBa '
npencTaBuTenen LieHHoro reHodoHaa MK-4 MK-4.3 Tect
Mcnonb3oBaHue KynbTypbl in Vvitro ans
npeobpa3oBaHusi HacNeaCTBEHHON
OCHOBbI PaCTEHWI 1 CO3AaHNS LIEHHOTO
cerneKUMOoHHOro MaTepuana. MK-1 MK-1.1 Pedbepar
6 | ComakrnoHanbHasi U3MeHUYMBOCTb U
KNeTouyHas cenekums in vitro kak MK-4 MK-4.3 Tecr
OCHOBa Ans CO3[aHus LieHHbIX (hopMm
pacteHuii. Fannouansa n gurannonamns
B KynbType in vitro
KneToyHas 1 XpoOMOCOMHas MHXeHepus
7 pacTeHuid. KynbTypa n3onnpoBaHHbIX MK-1 MK-1.1 PedepaTt
NpoTONMnacToB U coMaTnyeckas MK-4 MNK-4.3 Tect
rmbpuansauusa
8 KneTouHasi 1 XpOMOCOMHas MHXeHepUst AK-1 MK-1.1 Pedepart
XMBOTHBbIX Tect
lMpomexyToyHasa aTTecTauns lMepeyeHb BOMPOCOB, NpUMeEpbI
dopma KOHTPONS — 9K3aMeH KUM

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYECKMe MaTepuanbl, onpegensilowue
npoueaypbl OLleHUBaHUA

20.1. TeKkyWwMin KOHTPOSb YCNeBaeMoCcTH

KoHTponb ycneBaemocTu Nno AMCLUMNINHE OCYLLECTBMSAETCS C MNOMOLLbIO CreayLLMX OLEHOYHbIX

cpencTs:

10.

1. YCTHbIN onpoc

2. lNMpakTtnyeckne 3agaHunsd

3. Tect (unu KoHTponbHas paboTta)
4. Pedbepart (u Tembl ons 6ecenbl)

20.1.1 YcTHbIn onpoc (npumepbl BonpocoB Mo Teme «Cnocobbl M TexXHUKa
KyNbTUBMPOBAHMS iN Vitro KNeToK 1 TKaHEn 3yKapnoTUYECKNX OPraHN3MOBY)

M3 Kakmx KOMHAaT OOIMKHA COCTosATb BuoTexHonormyeckas nabopatopusa? KakoBo HasHayeHue
Ka)kgowm KOMHaTbI?

Kakue cyLiecTByoT crnocobbl cTepunusaumm nocyabl 1 UHCTPYMEHTOB?

YKaxute pexumbl cTepunusaumm (temnepaTtypa, AaBneHne, NpoAOHKUTENbHOCTb) B CyLUMUIbHOM
wkady n B aBToknase. B yuem ux npmHumnmansHoe oTnmune?

KakoBo npegHasHaveHne namuHap-6okca? KakoBbl npasuna ero Mcnonb3oBaHusa (nogrotoBka K
pabote)?

lMepevncnute OCHOBHbIE KOMMNOHEHTbI, KOTOPbIE AOMKHbI BXOAWUTb B COCTaB NUTaATENbHOW cpeabl
AN KyNbTUBNPOBAHNS PacTUTENBHON TKaHMW.

C kakow Lenblo Npy KynbTUBMPOBAHWUM PACTEHUIN NCNOMb3YIOT PErynaTopbl pocta?

Bam HyxHO npocTepunu3oBaTb nutatenbHyto cpeny. Kak Bbl 310 6ygete genatb? Kakow npubop
ncnonb3oBaTb?

UTto Takoe akcnnaHT? Kakve TkaHM pacTeHuMsi MOXHO MCMoSib30BaTb B KavyecTBe MEepPBUYHOO
akcnnaHTa?

Kakve xumuyeckne areHTbl UCMOMb3YKT A1 MOBEPXHOCTHOW CTepunusaumm pacTuTenbHOro
maTepuana? [llpuBegute npuvMepbl (HA30BUTE HEe MeHee Tpex; NpMBEAUTE KOHLLEHTpauuu
pacTBOPOB, 3KCMO3NLMN CTEPUNU3aumn).

C kakow uenblo Ana cTepunnsaumm pactTuTenbHOro Mmatepmuana ncnonb3yrT aHTUOMOTUKN?

11. Ykaxnte ycrnoBusi MHKyOaLmm SpoxokeBbIX KynbTyp (npubop, Temnepartypa).

12.

KakoBbl nNpuHUMNManbHbIe Pasnuuus YCMOBUMW KyNbTUBMPOBAHUSA PaCTEHUA U OPOXOKEBbIX
KynbTyp? (ocBeLleHue, TemnepaTypa, npnubopsbl).



13.B kakux cnyyasx Ans KynbTMBMPOBAHUS [OPOXCKEBLIX KMETOK MCMomnb3yloT: 1) MNomnHyto

nuTaTenbHy cpedy, 2) MUHUMArnbHYO NUTaTENbHY cpedy, 3) CENeKTUBHYH (MHAMKATOPHYH))
nuTaTenbHyto cpeay, 4) aueTaTHyto NUTaTenbHyo cpeay?

14.B uyem 3aknioyvaeTcs nNpuHUMNManbHOe pasnuuMe cocTaBa nuTaTenbHbIX Ccped  Ans

KyNbTUBUPOBaAHUS pPacTEHUn N OPOXKEBBLIX KYyNbTyp (Caxapa, perynatopbl pocTa, Mi0THOCTb
cpenpl).

KpuTepumn oueHku:
«3a4TeHO» BbICTaBNSETCS CTYAEHTY, €CMM OH OTBETWUI HA MNOCTaBEHHbI BONPOC MOSHOCTbLIO NN

npu oTBeTe gonyctui HeKOTopble HETOYHOCTHW.

=

«HE 3a4TEHO» BbICTaBNSAETCA CTYAEHTY, ECIN OH HE OTBETUIT HA NOCTaBMEHHbIV BOMPOC.
20.1.2 MNpakTnyeckune 3agaHusa (npumepsbl).

OcBonUTb NOCEB APOXOKEBBLIX KNETOK LUTPUXOM Ha NOBEPXHOCTM MIIOTHOM NUTaTENbHON cpeabl.
MpoBeCcTN MUKPOCKONMPOBAHME KMETOK PasHbIX LUTAMMOB CrOPYIIMPYIOLLEN KYNbTYPbl OPOXKEN.
OnpegenuTb NpoueHT cnopynsaumn. CaenaTb BbIBOAbI.

OcBOUTb NOny4YeHne OTAENbHbIX KOMOHWUA ayKCOTPOHOro LTaMMa APOXKeW KpacHOro upeta
ucTowwarowmm WwrpmuxoMm. Yepes 4-5 cytok npoeguTte paboTy MO COXPAHEHUIO FEHETUYECKON
YUCTOTbl KyNbTypbl ayKCOTPOHOro wramma. [na atoro HeobxooumMo nepecesiTb Ha MOSHYHO
nuTaTenbHyo cpeay (B Yawwku MeTpu, unm B NpobUpKM Ha CKOLLEHHBIN arap) KNeTkn 3 TUNMYHON
KpacHOW KOSTOHUN.

MpuroToBbTE CYCMEH3UIO KMETOK MPOTOTPOMHOro ransioMaHoro wramMmma apoxoken. Passegute
ee, paccenTe CyCNeH3Wo Ha MOMHyl nuTaTenbHyl cpeady, npoBeaute ee obnydeHve
ynetacdumoneTom. Yepes 5-7 cyTok npoBeguTe yvyeT BbDKMBAEMOCTU KynbTyp nocne obnydeHuns
YO B KOHTPOMe 1 B ONbITHOM BapuaHTe. CaenanTte BbiBOAbI.

OcBouTb MeTog OTNeYaTkoB AN BblAeneHns aykCoTpOodHbIX MyTaHTOB. [1poBeanTe BblaeneHue
N naeHTMdrKaLmnIo aykCoTPpOMHbLIX MyTAaHTOB B APOXCKEBOWN KyrbType nocne ee obnyyeHms YO.
CpenanTe BbIBOAbI.

Kputepuun oueHKu:
«3a4TeHO» BbICTABNAETCA CTYAEHTY, eCnn BCe 3afaHue BbIMOMHEHO U NpaBUibHO 0OPMINEHO B

TeTpaan (HasBaHue, LeNb, Cxema onbiTa, 0odOpMIeHne pe3ynbTaToB OMbiTa), CaMOCTOSITENbHO
cchopMynNMpoBaHbl BLIBOABI.

«HE 3a4YTeHO» BbICTaBNAETCA CTyAEeHTy, eClun 3adaHue He BbINOJIHEHO (I/IJ'IVI BbIMNOJIHEHO C

owmbkamm).

20.1.3 TecT (KOoHTpONnbHasa paboTa). lMpumMepbl, CTPYKTYypa TecTa.

Bbi6pamb npasusibHbie omeembl (0OUH UJlU HECKOJILKO)

1.

2.

Kak HasbiBaeTcs parMeHT TKaHW WNW opraHa, npegHasHa4yeHHbIn ANs KyNbTUBMPOBaHWUS Ha
nutTaTtensHom cpefe? 1) skcnnaHT;2)TpaHcnnaHTaT; 3) pereHepaHT

Kakue 13 Hmxe nepeyncrieHHbIX BewecTB WUCMOMb3YyTCA AN MOBEPXHOCTHOW CTepunu3auunv
pacTUTeNnbHOro MaTepuana nepef BBeAeHWEM ero B KynbTypy in vitro? 1) xnopamuH; 2)
MepTNonAT; 3) KONxXuumH; 4) xnakocTtb ["orepa

Kakomy nOHATWIO COOTBETCTBYET creaylullee onpegeneHne “cnocobHOCTb  OTAENbHON
COMaTMYEeCKOM KNeTKM (Mnu rpynnbl KNeToK) MOMHOCTbI peann3oBbiBaTb CBOK FEHETUYECKYHD
nporpamMmMy passuTua 1 gasaTb Ha4yano LenomMy pactutesisHoMy opraHmamy ”: 1) TOTUNOTEHTHOCTb;
2) pereHepauusi; 3) OMHUNOTEHTHOCTb

Kakue ropMoHbl 406aBnsaoT B NUTaTENbHYIO Cpeay AN NofyYeHUs KannyCHOW TKaHW y pacTeHnn B
yCcnoBusx in vitro? 1) aykCuHbl + UUTOKUHWUHBI; 2) UUTOKUHWHBLI, 3) aykcuHbl; 4) abcumsosas
Kncnorta; 5) aTuneH

YKaxuTe, Kakoe CBOMCTBO KamnfyCHOW TKaHW MO3BOMSET NpoOBOAUTb KMNETOYHYK cenekuuio? 1)
reHeTnyeckass HeOA4HOPOAHOCTb;, 2) HeOOHOPOAHOCTb MO BO3pacTy; 3) HeOO4HOPOAHOCTb MO
mMopdonorun; 4) conaunonormyeckas HEOOHOPOLHOCTb

Kakue npu3aHaku oTnmMyaroT KanmnycHyt TKaHb OT OMyXOneBbIX KMeToK? 1) cnocoBHOCTb AennTbCS U
pacTu TOMbKO Ha MUTaTenbHOW cpede C perynatopamm pocTta; 2) CrnocobHOCTb K
anddepeHumnpoBke; 3) ropMOHOHE3aBUCUMOCTb; 4) HECMOCOBHOCTL K AnddepeHLnpoBKe.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

CnocobHoCTb KanmnyCHbIX KneTok Kk MopdoreHedy onpegendetcd: 1) 6GanaHcoM B HUX
PUTOrOpMOHOB; 2) HanNMYMEM B HUX KOMMETEHTHbIX KNEToK; 3) CBETOBbIMW U TemnepaTypHbIMU
YCNOBUSIMU KYNbTUBMPOBAHMS; 4) KNCITOTHOCTBIO NUTATENbHOW cpeabl

[loGaBneHne KakMx TFOPMOHOB B MUTATENbHYK Ccpegy cCTumynupyeT noberoobpasoBaHue y
3KCMMaHTOB pacTeHUn? 1) UWTOKWHWHBI, 2) ayKCUHbI; 3) ayKCWHbl + UUTOKUHWUHBLI, 4)
rmbbepennoBas kucnoTa

[obaBneHne kakMx rOPMOHOB B nUTATENbHYK cpedy CTUMynupyeT KopHeobpasoBaHue Yy
3KCNITaHTOB pacTeHnmn? 1) aykCuHbl; 2) UUTOKMHWHBI; 3) ayKCUHbl + UWTOKUHWUHBI, 4)
rmbbepennoBas kucnota

Comatunueckunm ambpuoreHes — 3T10: 1) npouecc obpasoBaHusa 3apoabllenodobHbIX CTPYKTYP
(ambprongoB) M3 comaTUYECKMX KINETOK B KyMnbType in Vitro; 2) npouecc BO3HUKHOBEHUS 3a4aTKOB
OpraHoB B KanflyCHOW TKaHW; 3) MpouecCc BO3HUKHOBEHWS PacTEHUS U3 KINeTOK 3apofblLLeBOro
MeLLKa.

B uyem ocobeHHOCTN comaTudecknx 3apodplien (amdprnongos)? 1) obpasytoTcst acekcyarnbHo (BHE
3apoAbILLIEeBOro MeLlka, U3 COMaTU4eCKnxX KNeTok); 2) obpasyloTca B 3apoAblLLeBOM MeELLKE, UMEOT
rmbpugHyto npupody; 3) 0b6pa3yroTCAa MOHOMOMSPHbIE CTPYKTYpbl, COAEpXaliMe WNM 3a4aTok
cTebns, unu 3a4aTok KOpHS

Kakune reHbl nrpatoT Krnio4eByo posib B perynsiumm co3peBannd 3apogpiwa? 1) reHsl rpynnsl LEAFY
COTYLEDON (LEC); 2) renbl rpynnsl HAM; 3) MADS-60KCHbI€E reHbl

Bbibepute oamH  npaBunbHbii  OTBET.  OCHOBHbIM  TpeboBaHMEM K  KITOHaIbHOMY
MUKPOPa3MHOXEHUIO ABNsieTCA: 1) COOTBETCTBME NMOCAAOYHONO MaTepuana UCXOAHOMY reHoTuny,
ero reHeTnyeckas OQHOPOAHOCTb; 2) BbICOKUMA KO3(PMLUMEHT pas3MHOXeHus:; 3) ocBoboxaeHue
pacTeHui oT BMPYCOB; 4) Hannune Heobxoanmoro obopyaoBaHUS U peakTUBOB

Kakve ycnoBusa cnocoGCTBYIOT CHWKEHUIO COMAKMOHAaNbHOW W3MEHYMBOCTM MPU  KIOHaNbHOM
MUKPOPa3MHOXEHUN? 1) MCNOMNb30BaHME B KayecTBe IKCMNaHTOB MEPUCTEMHbIX KynbTyp; 2)
MCnonb3oBaHWe nNUTATenbHbIX Cpef, codepXalux perynsartopbl  pocta; 3)  AnurensHoe
CcybKynbTMBMPOBaHWE Ha cpedax ¢ (PUTOropMoHaMM.

Kakon 13  HWKenepeyucrieHHblX MNpPUEMOB OTHOCATCS K  COXpaHEeHu  (KOHcepBauumm)
npeacraBuMTenen LEHHOro reHodoHga in situ? 1) 3anoBegHukn; 2) konnekumu in vitro; 3)
©oTaHnyeckme cagpl; 4) KpuobaHku

C kakon Uenblo nepen KpUOCOXpaHeHueM KneTkn obpabaTbiBaldOT OCMOTUYECKM aKTMBHbIMU
BellecTBamun? 1) Ansa cBA3bIBaHWS BOAbl B KMeTKax; 2) ANd pereHepaunm n3 KneTtok pacteHun; 3)
AN NOBbILLEHNSI BbIXKMBAEMOCTM KNETOK NpW OTTanBaHum

YKaxnte MexaHu3Mbl COMAaKMOHaNbHOMW M3MEHYMBOCTU Y  KyNbTUBMPYEMbIX KIMEeToK? 1)
amnnndpukauma OHK; 2) comaTtuuyeckuin KpoccuHrosep; 3) MENOTUYECKU KpoccuHrosep; 4)
N30NsuUMs SKCMaHToB; 5) cogepXaHue ropMoOHOB B NUTaTeNbLHOW cpefe

YKaxnte OCHOBHble Crnocobbl NOfy4YeHus rannougoB B KynbType in vitro. 1) aHgporeHes; 2)
rMHoreHes; 3) comatu4eckmn ambpuoreHes; 4) KneToyHas cenekumns; 5) mytareHes.

Kakne Tunbl comaTuyeckmx rmbpuaoB CNOCOBHbI K pereHepaumm pacteHuin? 1) mexsugosble; 2)
MEeXLapCTBEHHbIE; 3) MEXCEMENCTBEHHbIE.

'Mbpugoma — 9310: 1) KNETOYHbIA MOPUA, MNOMYYEHHBbIW MPU  CAUSHUM  HOPMarbHbIX
aHTMTENoOoOpasyloLWmNX KNEeToK MMMYHHOW CUCTEMbI M OMYXONEBbIX MMWENOMHbIX KNeTok; 2)
MexXBNaoBon rmbpug; 3) npuMmep XPOMOCOMHOWN MHXEHePUU; 4) TPaHCTeHHbIN OpraHnu3m

Hayka o gpoxokax HasbiBaetcs: 1) aumonorus; 2) mukonorus; 3) anbronorus; 4) supyconorus; 5)
GoTaHuka

[nsa BblAeneHns MyTaHTHbIX MUKPOOPraHM3MOB UCMOMb3YIOT NUTaTenbHble cpebl: 1) NonHyto; 2)
MUHUMAanbHY; 3) MUHUMAanbHYIO W NONHYLO; 4) aueTaTHyLo

Ha kakon nutatenbHOW cpefe OpOXCKeBble KNEeTKM nepexoadatr oT 6ecrnonoro pasmMHOXEHUsa K
Menosy n obpasoBaHuio crop? 1) aueTaTHOM; 2) NOSTHON; 3) MUHUMAarbHOW; 3) UHANKATOPHOM
MwukpoopraHuambl, CnocobHble K pOCTy Ha MUHUMAarbHOW NuUTaTerbHOW cpefe, HasbiBatoTcs 1)
NPOTOTPOMHLIE; 2) ayKCOTPOMPHbIE

MNMoyemy nocne obnyyeHns ynbTpadroneTom KynbTypbl APOXOKEN Cpa3y NoMeLLanT B TEMHOTY? 1)
ANnsa npegoTBpalleHns penapaumm BO3HUKWKNX HapyweHun OHK 1 noBbiweHusa ynucna mytauumm; 2)
AN nydlwero pocTta KonoHun; 3) ansa ymeHblueHus nospexaeHni JHK

Hamb nucbMeHHbIU omeem
1. Kakoe siBNeHMe NexuT B OCHOBE MOSTyYEHUS LeNoro pacTeHnst N3 OAHON COMaTUYECKOW KNEeTKU?

,D,J'IFI KaKunxX TUMOB KIMETOK OHO XapaKTepHO Y XUBOTHbIX?



9.

Uto Takoe BellecTBa BTOPUYHOro cuHTe3a? [lpuBeante NpuUMeEpPbl PacTeHUN, SBMSHOLUXCH
WUCTOYHUKOM BeLLLECTB BTOPUYHOIO CUHTE3a.

Kakue dhasbl poOCTOBOro LMKMNa KannycHoW TKaHu Bbl 3HaeTe?

lMoyemy kannycHasi TkaHb SBNSIETCS XOPOLUMM UCTOYHUKOM A115 NOSyYeHUs BELEeCTB BTOPUYHOIO
meTabonuama?

Ha3oBuWTe OCHOBHbLIE YCIOBUSA BblpalMBaHUA KNETOK CYCNEH3MOHHOMN KyrbTypbl.

Uto Takoe KnoHanbHOEe  MUKpopasMHOXeHue? Kakon ©n3  MeTogoB  KIMOHAIbHOro
MUKPOPa3MHOXEHUSA  rapaHTUpyeT MoflydeHue reHeTUYeckn O[HOPOOHOro  NocagoyHoro
mMaTtepuana?

HasoBnte 0COBEHHOCTU KyNbTMBUPOBAHUSA JKCMMAHTOB Ha MepBOM 3Tane KroHanbHOro
MUKPOPa3MHOXEHUS.

Kakoe npaktuyeckoe 3HavyeHne umeeT MeToq comaTtudeckonm rmbpuausaumm pacteHun? Kakue
rmbpuaHblie pacTeHnst BbInn Nony4YeHbl 3TUM METO40M?

Has3oBuTe OCHOBHblE 3Tanbl MOMYYEHUS PaACTEHUW, YCTOMYMBLIX K 3aCOSIEHUMI0, Ha OCHOBE
KNEeTOYHOW cenekuum in vitro.

10. KakoBbl NMPUYUHbI COMaKroHanbHON M3MEHUYMBOCTHU npn KynbTUBUPOBAHUN KIETOK U TKaHen B

ycrnoBusix in vitro?

11. YT0 Takoe rmbpmngoma? Kako GMoTeXHONOrMYECKNn NOOX0A UCNONb3YIOT AN €€ NonydYeHnsa?

Paboma c pucyHkoM. Ha pucyHke Halimu: eezemamueHble KJIeMKuU, acku, criopynupyrouwue u
noYKyroujuecsi OPOXKu.

Kakum HOMepoM Ha puUCYyHKE OTMEYEHbI
cnopynupytowme gpoxekn? 1)1, 2) 2, 3) 3

Kakum HoOMepoM Ha puCyHKe OTMeYeHbl
noykytowmecs apoxxun? 1)3, 2) 1, 3) 2

Kakum HOMEpOM Ha pUCYyHKE OTMEYEHbI
BeretatMBHble KNETKN gpoxoken? 1)2, 2) 3, 3)

1

Kakum HOMEpPOM Ha PUCYHKE OTMeYeH ack?
1)1,2)2,3)3

Kputepuun oueHKu:
«OTNIMYHO» BbICTABNAETCA CTYOEHTY, ecrnM OH Habupaet 6Gonee 85% OT MakcMManbHO

BO3MOXHOro 0ansna 3a TecT.

«XOPOLUO» BbICTABNSAETCA CTYAEHTY, ecnu OH Habupaetr oT 65 o 84% OT MmakcMMmanbHO

BO3MOXHOro 6anna 3a TecT.

«yOOBNETBOPUTENBHO» BbICTABNSETCA CTyOEHTY, ecnn OH Habupaet oT 45 po 64% ot

MaKkcMmMmaribHO BO3MOXHOro 6anna 3a TecT.

«HeyaoBIeTBOpUTENIbHO» BbICTaBNAEeTCA CTYOAEeHTY, eCnn OH Ha6mpaeT meHee 45% ot

MaKkcMmMmarbHO BO3MOXHOro 6anna 3a TecT.

wmn
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20.1.4 Tembl pedepaTtoB (Nnpumep K Teme «KrnoHanbHOe MUKPOPa3MHOXEHNE PACTEHUIR).
KnoHanbHoe MUKPOpPa3MHOXEHWEe pacTeHW: onpegeneHve MOHATUS, NpeuMyllecTsa nepen
CYyLLECTBYHOLUMMN TPAANULMOHHBIMWU METO4AMM BEr€TaTUBHOIO Pa3MHOXEHUS.

OcHoBHbIe 3Tanbl KNOHANbHOTO MUKPOPA3MHOXEHNSI U X OCOBEHHOCTM.

Cnocobbl KNOHaNbHOTO MUKPOPA3MHOXEHWSA: akTMBaUWs pa3BUTUSA CYLLECTBYIOLUUX MEPUCTEM;
WHOYKUMS adBEHTUBHbLIX MOYEK HEMOCPEACTBEHHO Ha TKaHAX 9KCnnaHTa; AuddepeHuymnaums
a[BEHTMBHbIX MOYEK Yepes KansyCHble KynbTypbl.

Comatunyeckun ambpuoreHes B KynbType in vitro (0COGEHHOCTU coMaTU4eckoro ambpuoreHesa wm
nyTM WCNOMb30BaHUA B Cenekuun; Nyt o6pasoBaHUA COMATUYECKUX 3apoablllen; MOHATME
“UckyccTBeHHbIE CeEMeHA”).

TexHuka agantaumm NnpobUPOYHbIX pacTEHMI K MOYBEHHBLIM YCIOBUAM NPOM3pacTaHus.

dakTopbl, BAUSIOLWMNE HA NPOLECC KNOHANbHOMO MUKPOPA3MHOXEHWS.

KnoHanbHoe MuKpopasMHOXeHue kapTodpena (uenu, 3agayn, noaxodbl, OCOBEHHOCTU
pa3MHOXeEHWS, NOMyYEeHHble pe3ynbTaThbl).
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KnoHanbHoe MMWKpOpasMHOXeHWe KapTodens: uenwu, 3agaun, noaxodbl, OCOBEHHOCTM
Pa3MHOXEHMS, NOoNyYeHHblE pe3ynbTaTbl.

KnoHanbHoe MWKPOpa3MHOXEHWe SrogHblX KynbTyp (3eMnisiHMKa, ManuHa): uenu, 3agauu,
MOAXOAbl, 0COBGEHHOCTM Pa3MHOXEHMS, NONyYeHHble pe3yrnbTaThl.

KrnoHanbHoe MUKpOpa3MHOXeHWe NIMOAOBLIX KyNbTyp (SGMOHS, BMLLHS): LEenu, 3agayun, noaxodsbl,
0COBEHHOCTN Pa3MHOXEHUS, NONyYeHHble pe3ynbTaThl.

KnoHanbHoe MWKPOpPa3MHOXEHME FEeKapCTBEHHbIX PACTEHWI: LUenu, 3agayn, noaxonpl,
0COBEHHOCTU Pa3MHOXEHWS!, NMOMyYeHHble pe3ynbTaThbl.

KrnoHanbHoe MUKpOpa3MHOXeHWe 4eKOPaTUBHbLIX pacTeHWi (po3a, poAoAeHAPOH, CUPEHD): Lenu,
3a4a4u, NoAxoAbl, 0COGEHHOCTU Pa3MHOXKEHUS!, NOMNyYEHHble pe3ynbTaThl.

KnoHanbHoe MUWKpPOpa3MHOXEHWE NUCTBEHHbIX APEBECHbLIX pacTeHuin (Tononb, Gepesa): uenwu,
3aauu, noaxoabl, 0COGEHHOCTM Pa3MHOXEHMS, NOMYyYEHHbIE pe3yrbTaTbl.

KnoHanbHoe MWKpOpasMHOXeHWe XBOWHBLIX Mopod (COcHa, ernb, NUCTBEHHWUA): Lenu, 3agauu,
MOAXOAbl, 0COBGEHHOCTM Pa3MHOXEHMS, NONyYeHHble pe3yrnbTaThl.

O3popoBreHre NocagoyHOro Matepuarna oT BUPYCOB C MOMOLLBIO KynbTypbl in Vitro (CyTb, MeToapbl
1 NpUMepbl 0300POBMEHNS UCXOQHOIrO pacTUTENbHOro Matepuana).

KpuTtepun oueHku:

- OLleHKa «3a4TeHO» BbICTaBNAETCS CTYAEHTY, €CNN OH NpaBuibHO 0dopMUI pedepar, XOpoLLO
packpbinl TeMy pedeparta, yHUKanbHOCTU TeKcTa He MeHee 60 % (YHMKanbHOCTb TEKCTa NPOBEPSAETCH B
nporpamme «Etxt AHTMnnarnaT».);

- OLleHKa «He 3a4TeHOo», pedepaT opopMIeH He NpPaBUIbLHO, TEMA He packpbiTa, Nnarnat 6onee 60%.

10.

20.1.5 Tembl gnsa 6eceabl HA CeMUHAPCKUX 3aHATUAX. Mpumepbl.

HeonddepeHunpoBka pacTUTENbHOM TKaHW in Vitro u kannycoobpasoBaHue (onpeaeneHve
NOHATUSA Kanmnyc; nonyyeHne KanmnycHOW TKaHW; CXOACTBA M Pasfuyus KanmycHOM M OrnyXoneBoun
TKaHW; NPUYMHbI, Bbi3blBatloLLME reTEPOreHHOCTb KaniyCHOM TKaHu).

Tunbl MopdporeHesa B KynbType in Vitro (TOTUNOTEHTHOCTb PaCTUTENbHOW KNETKW; TMCTOreHes;
OpraHoreHes; comaTnyeckmi ambpuoreHes).

ComaTtnyeckunin ambpuoreHes B KynbType in vitro (0cobeHHOCTN comaTudeckoro ambpuoreHesa, ero
reHeTUYECKNA KOHTPOMb M NMYTU UCNOSb30BaHWSA B Cenekuuun; nyTn obpasoBaHWsi COMaTUYECKUX
3apofblILen; NOHATUE “UCKYCCTBEHHbIE ceMeHa”).

CycCneH3noHHbIE KYNbTypbl (XapakTepucTuka M cnocobbl MNOMyYeHUd, KneTouHble KynbTypbl —
NPOAYUEHTbl LIEHHbIX BeLeCTB BTOPUYHOMO CUHTE3a; BblpaliuMBaHME KIETOYHbIX KynbTyp B
depmeHTepax).

KnoHanbHOEe MUKpPOPa3MHOXEHWE pacTeHun (onpefeneHne MnoHATUSA; npeMMmyllecTsa nepeq
CYLLECTBYHOLUMN TPAAULMOHHBIMN METOAAMWN BEreTaTMBHOrO PasMHOXEHMWS; OCHOBHbIE 3Tarnbl U
MeTOoAbl KNOHAaNbHOrO0 MUKPOPA3MHOXEHUS; obnact u npumepbl NPakTUY4eCKoro UCNob30BaHWS;
3KOHOMUYecKasd aEKTUBHOCTb NPUMEHEHUS METOAA).

O3gopoBneHne NocagovyHoOro Matepmana ¢ NOMOLLBIO KynbTypbl in vitro (CyTb, MeToAbl U NpUMeEpHbI
0300POBMEHNSA UCXOLHOMO PacTUTENbHOrO Matepuana).

ComaknoHanbHass  M3MEHYMBOCTb  (OMpedeneHne  MOHATUSA;  MPUYUHBI U MEeXaHU3Mbl
COMAaKI/IOHANbHON M3MEHYMBOCTM KIETOK M TKAHEW, HanpaBfeHus U MpUMMeEpbl NPaKTUYECKOoro
NCNONb30BaHWs B CENEKUnm).

CoxpaHeHne UeHHOro reHodoHAa BbICWUMX pacTeHUn meTodamu 6GuotexHomnorum (MoHATMe
reHooHA, NPUYMHBbI UCTOLLEHMS TreHOOHOA pPaCTEHMMA M OCHOBHbIE MYyTU €ro COXpaHeHus
(TPaQMLUMOHHbBIE 1 BUOTEXHOMOMMYECKNE); KONMNEKLMM in Vitro LieHHbIX 06pasLi0oB XUBbIX OPraHN3mMoB
B Ha LLen CTpaHe n B Mupe).

Mannongusa n gurannovans B KynbType in Vitro (3HayeHue rannongos U guransiongoB Afis HayKni U
NPaKTUKK; OCHOBHblE CNOCOObI MNOMyYEHMS ranfongoB - aHAPOreHes, rMHOreHes, KynbTypa
rMBpuaHbIX 3apoabIen — ANMMMHALMA XPOMOCOM Yy>KepPOOHOro BUaa-onbinutens).

KnetouHasa cenekumst in vitro — Ans NONyyYeHWss pacTEHUW, YCTOMYMBLIX K abuoTuyeckum wu
OnoTnyeckum haktopam (MCXOOHbLIN MaTepuan Ans KNeTOYHOW Cenekuuun; CenekTuBHble cpeabl,
OTOOP MYyTaHTHbIX KMNETOK U UX KyNbTUBMPOBAHWE, METOAbl OLEHKM FeHETUYECKON U3MEHYMBOCTU
KNEeTOK N TKaHen B KyrbType in Vitro; npuMepbl NCMOMNb30BaHUS).



11. KynbTypa “30nMpoOBaHHbIX NPOTOMNIacToB pacTeHUn (Cnocobbl Mony4YeHns nNpoTonnacToB; cxema
pereHepauum pacTeHu’ W3 npoTONNacToB; 3adayn, pellaemMble MPUMEHEHUEM  KyNnbTypbl
N30MMPOBaHHbIX NPOTOMMACTOB ANS HAYKN Y NPAKTUKWU; MPUMEPbI NPaKTUYECKOro UCNOMb30BaHWUS).

12. ['mbpmnansaumns comMaTMyeckux KneToKk pacTteHun (cnocobbl cnvdHWs npoTonnactoB; oTbopa
rMOpMOHbBIX KNETOK U pacTeHUn; OTNNYMA COMaTUYecKUX rmbpuaoB OT MOMOBbIX; HanpaBreHWUs
NCNONb30BaHWA A1 HAyYHbIX U NPaKTUYECKUX Lenen; BUabl COMaTUYeCKMX ruépnaos n opMbl UX
CYyLLIECTBOBAHUS).

13. KneTo4Hasa MHXeHepusi XMBOTHbIX (OCHOBHbIE HanpaBreHus, MeToAbl, Npobnembl U OOCTUXKEHWUS;
rmbpunaombl U UX pPOrb B MeAULMHE).

14. XpoMOCOMHas UHXEHepUs pacTeHUA N XMBOTHbIX (OCHOBHbIE HanpaBreHus, MeToabl, NpobremMbl 1
OOCTUXEHUS).

15. KrnoHmpoBaHue XUBOTHbIX (3a U NPOTKUB).

KpuTepumn oueHku:

«3a4YTEHO» CTABUTCSI CTYAEHTY, €CIN OH PacKpbiil TEMY, OTBETUI Ha AOMONHUTENbHbIE BOMNPOCHI.

«HE 3a4TEeHO» CTaBUTCH CTYAEHTY, €ClN OH HEe PacKpblfl TEMY U He OTBETMI Ha AOMNONHUTENbHbIE
BOMPOCHI.

TexHonorma npoBeaeHUs. Tekyllasa aTrectaums NPOBOAUTCS B COOTBETCTBMM C [lonoxeHnem o
Tekylwen artrectaumm obyyalwmxcsa no nporpaMmam  Bbiclwiero obpasoBaHus BopoHexckoro
rocygapCcTBEHHOIo YHMBEpPCUTETA.

Tekylwasa aTTectaums npomssoauTcd B popmax:

1. YcTHOro onpoca

2. [MpakTnyecknx sagaHum

3. TecToB (MM KOHTPOSbHOWN PaboThl)

4. PechepatoB (unu 6ecenpbl)

TecTupoBaHne nPoOBOAMTCS C  WUCMONb30BaHMEM  3NEKTPOHHOMO  y4ebHO-MeToaMyecKoro
Komnnekca no ancumnnmHe «KynbTypa TKaHewn n KneTo4Has NHXEHepUsi»
https://edu.vsu.ru/course/view.php?id=21711, no BCeEM TEMaM FEKLUNOHHbLIX N NPaKTUYECKUX 3aHATUMN.
BkntoyaeT 40 BONPOCOB B KaXaom BapuaHTe. TecTupoBaHue BKIYaeT B cebs pasHOYpPOBHEBbIE
3agaHna (Bonpockl, paboTy C pUCyHKaMu, pa3BepHyTble OTBETHI), MO3BONSIOLLME MyYLle OLEHUTb 3HAHUA
obyuvatowerocd. [Ina oTeeTa Ha BONPoOChl TpebyeTca 3HaHMe MaTtepuana NekUMOHHbIX 1 labopaTopHbIX
3aHATUI, @ TaKKe MaTepuana, peKOMeH4O0BAHHOIO A1 CaMOCTOATENbHON paboThl.

Kputepumn oueHnBaHusa npveefeHbl Bbiwe. [pyn oueHMBaHUM NCNONb3YHTCA KONMNMYECTBEHHbIE U
Ka4yeCTBEHHbIE LUKarbl OLIEHOK.

Tekywaa atrectaums saBnseTca obasatenbHOW, ee pes3ynbTaTbl OueHMBaKTCA B GannbHOWu
CUCTEME 1 NO peLLeHnto kadeapbl MOryT ObiTb YYTEHbI NPU MPOMEXYTOYHOM aTTecTauumn oby4atroLmnxcs.

KoHTponb pesynbTaToB camocTtosTenbHon pabotel (CP) obyyarowmxca npoBogutcd B xone
NPoOBEAEHNSA MPaKTUYECKNX 3aHATUA (BbIMNOMIHEHME M cAava NPaKTUYEeCKUX 3adaHWui, BbICTYMNNEHue C
Aoknagom (mnu pedbepaTom) NO TEMe 3aHATUS; ydacTue B becege M ANCKyCCMM) M TEKyLLen aTTectaumm
(HanucaHne pedyepaToB, MOArOTOBKA AOKMadoOB MO Teme, TeCcTupoBaHue). Tekywasa artrectaums
obecneyrBaeT NPOBEPKY OCBOEHUS y4ebHOro matepuana, npuobpeteHns 3HaHWA, YMEHUA N HABbLIKOB B
npouecce ayauTopHOM U CaMOCTOATENBHOM paboThl.

20.2. NpomexyTo4yHan atrecTayus

lMpomexyToyHaa aTTecTtaums MO AUCUMMIWHE OCYLLEeCTBNAETCA C MOMOLLbI  Ccregyowmx
OLIEHOYHbIX CPeaCTB:

- BOMPOCOB K 3K3aMeHy

MNepeyeHb BONPOCOB K 3K3aMeHY:

1. CoBpemeHHas BMOTEXHOMOMMSA BbICLUMX PACTEHUN U €e OCHOBHblE COCTaBNALME — KNeToYHasa u
reHHas uHxeHepus. KynbTypa KNeTok 1 TKaHemn Kak yHuKanbHasa buonormdeckas cuctema, Moaenb
ANS Hay4YHbIX UCCNeaoBaHWi, OCHOBA COBPEMEHHbIX BMOTEXHOMOMNIA.

2. Ob6opyposaHue, Heobxoammoe Ans nposegeHus paboT no KynbType TKkaHen. MNMuTtatenbHble cpeapl
ANs KyNbTUBMPOBAHUA WU30NUPOBAHHLIX TkaHen pacteHun. OBlime npuHLMNbI NPUroTOBEHNUS U
cTepunu3aaunm nuTaTenbHbIX cpeq.


https://edu.vsu.ru/course/view.php?id=21711
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Cnocobbl M TexHWKa KynbTUBUPOBAHUSA WU3ONMPOBAHHLIX KNeTOK W TkaHew. [logrotoBka u
cTepunu3aumna nocyabl U MHCTPYMEHTOB. BbiGop u cTepunu3auusa  SKCMAaHToB. YCnoBusi
KyNbTUBUPOBAHUS.

HeonddepeHumpoBka pacTUTENbHOM TKaHW in vitro 1 kannycoobpasoBaHme. CxoactBa wu
pasnuuusa KannycHom M onyxoneBon TKaHW. [eHeTudeckne, uMtonormdeckme n msmonorniyeckme
0COBEHHOCTU KanmnyCHbIX KNeTokK. MprynHbl, Bbi3blBaKOLLME reTEPOreHHOCTb KarnyCHOWM TKaHW.
OcobeHHOCTM pacTUTENbHbIX KNETOK Kak 00bekTa Anst KyrnbTMBUPOBAHUS in Vitro. TOTMNOTEHTHOCTb
pacTuTenbHOM KneTkn. BropnyHaa guddepeHumauma B KanaycHOM KyrnbType.

Tunel MmopgoreHesa. N'mctoreHes. OpraHoreHes: BereTaTMBHbIN U dhnioparnbHbIN.

Comatunyeckun ambpuoreHes B KynbType in Vitro, ero ocobeHHOCTU U MNyTU MCNONb30BaHUS B
cenekuun. MNMytn o6pasoBaHnsa comaTnYeckmx 3apoablen. “VIckyccTBeHHbIE cemeHa”.
CycneH3noHHble KynbTypbl 1 CNOCObbI MX MONyYeHus.

Mcnonb3oBaHue KanmyCHbIX WM KNETOYHbIX KynbTyp AN MOofyvYeHus OMONMOrmvyeckn akTUBHbIX
BELLEeCTB 4S5 NPOMbILLNIEHHOCTMW.

MpeumywiectBa  MeTog4a  KMOHANbHOMO  MUKPOPA3MHOXEHUS  neped  CyecTBYHOLMMMN
TPaAgMLMOHHBIMA MEeTOAaMM BeretaTMBHOIO pasMHOXeHusi. O6nactv 1 npumepbl NPaKTUYECKOro
NCNONb30BaHUs METOAA MUKPOKITOHASNbHOIO Pa3MHOXEHMS.

OcHOBHbIe aTanbl U MeToAbl KITOHANbHOrO MUKPOPa3MHOXEHUSA pacTeHnin. akTopbl, BAMSIOWNE Ha
NpOoLEeCC KNOHaNbHOr0 MUKPOPa3MHOXEHMS.

Os3pgopoBneHne nocagodHoro matepuana (nonyveHve ©Oe3BMPYCHOrO maTepuarna) C NoMOLbHO
KynbTypbl in Vitro.

CoBpeMeHHOe npeacTaBneHne O MNpUYMHAX W MeXaHW3Max COMAaKOHarlbHOM W3MEHYMBOCTMU
KNeToK M TKaHewW, KynbTUBMPYEeMbIX in Vitro. Micnonb3oBaHMe COMaKnoHanbHOW M3MEHYMBOCTU B
cenekuMn Kak OCHOBbI 41151 CO30aHUSA HOBbIX (DOPM pacTEeHUN.

KnetouHasa cenekumst in vitro — Ans NONyyYeHWss pacTEHUNW, YCTOMYMBLIX K abuoTMYecKum u
BroTn4eckum aktTopam.

3HayeHve rannovaoB M AUrannouaoB Ans cenekumm gpeBecHblX pacteHui. OCHOBHble cnocobbl
nonyyYyeHust ranjiongoB B KynbType in Vvitro (aHOporeHes, TMHOreHes, KyrbTypa TMOpuaHbIX
3apoaplLlen — ANMMUHaLMA XPOMOCOM Yy>KepOaHOro Buaa-onbIinuTens).

MpUYMHbI UCTOLLEHMA TEeHOMOHAA BLICLUMX PACTEHWA M OCHOBHbIE MNYyTW €ro COXpaHeHus
(TPaguuMOHHbIE MeTodbl M MeToAbl KynbTypbl in vitro). CoxpaHeHue LeHHOro reHodoHaa B
KONnekumsax n kpuobaHkax. baHk KNeTouHbIX IMHUIA U TKaHEN.

KynbTypa nsonupoBaHHbIX NpOTONNacToB pacteHuin. Cnocobbl nonyyeHus npotonnacrtoB. Cxema
pereHepauun pacteHui 3 NpoTonnacToB..

M'bpuamsauma comaTu4eckmx KIeToK pacTeHun (napacekcyanbHas rmbpuansaums). Cnocobbl
CNUsiHMA NPOTONNacToB, 0TOopa rMOPUAHBIX KNETOK U pacTEHUA.

Buabl comatmyecknx rubpuaoB y pacTeHui, Ux OTNMYMSA OT NONMOBbIX rMOpuAOB; HanpaBneHus
NCNONb30BaHNS ANSA Hay4HbIX W npakTtudeckux uenen. Mmbpuabl n unbpuabl. CummeTpudHas u
acMMMeTpuyHass  comartmdeckass  rmbpuamsaumsi.  MeXCeMencTBEHHble, MEXTPUOHble 1
MeXpoaoBble rmbpunapbl, POPMbl UX CYLLECTBOBAHWS.

. KnetoyHas NHXEeHEePUA XMBOTHbIX: 3adayvyn, MeToabl, HanpaBlieHNA nccrnegoBaHum, 4OCTUXKEHUS.

Mony4yeHe MOHOKIOHAmNbHbLIX aHTUTEN Ha OCHOBE BblpalimBaHus rmbpugom. CosgaHne XMMepHbIX
)KUBOTHbIX.

XpOMOCOMHasi  MHXEHEpUs1 KMBOTHbIX:  3adayvn, METOAbl, HanpaBneHusi UCCreaoBaHuUNM,
pocTmkeHns. OnbiTbl B.A. CTPYHHMKOBA C TYTOBbIM LLIESNKOMPSAOM.

KnoHvpoBaHWe XMBOTHbIX: 3a U NMPOTUB.

MpuMep KOHTPONBLHO-U3MEPUTENbLHOIrO MaTepuana
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KoHTponbHO-u3mMepuTtenbHbin matepuan Ne2

1. O6opynoBaHue, Heobxoammoe Onsi npoBedeHust paboT no KynbType TkaHew. [utatenbHble
cpeabl  ONA  KynbTUMBMPOBAHMSA  M3OMNMPOBaHHbIX TKaHenW pacTenun. OO6wue npuHUMMbI
NPUroTOBMNEHNS U CTEPUNN3aLMM NUTaTENbHbIX cpes.

2. lNpeumywectBa MeToda  KNOHANbHOTO  MUKPOPa3MHOXEHMS  nepeqd  CyLeCTBYHOLMMU
TPaaANUMOHHBIMW METO4AMWN BEreTaTUBHOIO pasmMHoxeHusa. O6bnactu n npumepbl NPakTUYeCKoro
NCMNONb30BaHMA METOAA MUKPOKIOHANBHOMO Pa3MHOXEHWS.

Kputepun oueHku:

«OTIIMYHO» BbICTABNSAETCA CTYAEHTY, ECNN OH pacKpbIBAeT BOMPOCHI N0 Teme buneta u oteevaeT
Ha AONOMHUTENBbHbIE BONPOCHI.

«XOPOLLO» BbICTABNAETCA CTYAEHTY, €CNv OH pacKpbiBaeT coAepkaHne BONpOCOB, HO AoMnycKaeT
HETOYHOCTW, HE OTBEYAET Ha HEKOTOPbIE AOMONTHUTENbHbLIE BONPOCHI.

«yOOBNETBOPUTENBHO» BbICTaBNAETCA CTYAEHTY, €Cnu OH OoTBevaeT OuneT no HaBoAsLWUM
BOMPOCaM M HETOYHO OTBEYAET Ha AOMOMHUTESNbHbIE BOMPOCHI.

«HEeya0BMNeTBOPUTENBbHO» BbICTABMAETCA CTYAEHTY, €Cr OH He pacKpbiBaeT TeMbl MO BONpocam
Bbunerta n He oTBEYaET Ha JOMNONTHUTENbHbIE BOMPOCHI.

TexHonorum npoBeaeHus.

dopMOIr NMPOMEXYTOYHOM aTTecTaumm 3HaHWWA, YMEHUM M HaBbIKOB OOy4aloLmMxca sBnsieTcs
ak3ameH. O6Gs3aTenbHbIM YCNOBMEM AOMyCKa CTYAEHTOB K MPOMEXYTOYHOW aTTecTauum sBNAETCS:
BbINOSIHEHME W cAaya BceX (NpPefyCMOTPEHHbIX NPOrpamMMon) NpakTUYecknx paboT; MoNoXuTeNbHble
pe3ynbTaTbl TeKywen artrectaumm (BbINOMHEHWE NPaKTUY4EeCKUX WM TECTOBbIX 3afaHuKi, NoaroToBka
pedepaTa u goknaga).

lMpomexyToyHas aTTectaums NPOBOAUTCS B COOTBETCTBUM C [loNOXEeHWEM O NMpPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpaMmmam Bbicluero obpasoBaHus.

KOHTpONbHO-M3MepUTENbHbIE MaTepuanbl MNPOMEXYTOYHOW aTTecTauum BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWW. [JOnONHUTEmNbHbIE
BOMPOCbI  BKMOYAKT BOMPOCbl 1abopaTopHbIX  3aHATUMW, 4YTO MNO3BONMSET OUEeHUTb CTeneHb
chOpMMPOBAHHOCTN YMEHUIN N HABbIKOB.

[na oueHBaHWs pes3ynbTaToB OOy4eHMs Ha 3aveTe C OLEHKOM MCMONb3ylTCca criegyloume
nokasaTenu:

1) 3HaHMe y4ebHOro marepuana (OCHOBHblE HanpaBneHWsl, NOAXOAbl U MeToAbl KNETOYHOW W
TKAHEBOW UHXEHEePUKN; MeTOANYECKME NPUEMbI U TEXHWUKY PaboTbl C XKMBbIMW OpraHn3Mamm B KyrnbType in
vitro) n BnageHne noHATUHLIM annapaTom;

2) ymeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;

3) yMeHue NPUMEHATb 3HaAHWS W MNONyYeHHble HaBbIKM ANS1 BbINOMHEHUA WCCNEeAOoBaHUM Mo
KNEeTOYHOM 1 TKAHEBOW MHXXEHEPUN MUKPOOPTraHN3MOB, PACTEHWUI N XKUBOTHbIX;

4) ymeHne nnnicTpupoBaTb OTBET NpumMepamu, pakramu, 4aHHbIMU HayYHbIX UCCNeaOBaHUN;

5) BnageHne OCHOBHbIMU NOHATMAMKM B 06nactn GuoTtexHonorun. Metogmyeckummn npyuemamm m
TEXHUKOM paboTbl C XXMBbIMW OpraHn3mamun B KynbType in vitro. MpakTtnyecknmmn HaBblikamu NPOBEAEHMS
paboT NO KNEeTOYHOM U TKAHEBOM WHXEHEPUN XKMBbIX OPraHM3MoB (Ha MpuMepe ApOoXKen
caxapomuueToB). HaBbikamn nNpoBeAeHUs UCCEeAOBaHUN MO KNOHMPOBAHMIO U COXPAHEHMUIO LIEHHOrO
reHooHOa  3YKapMOTUYECKMX OpPraHM3MOB, WX FEHETUYECKOMY YIyYLlEeHUO W CO34aHMK HOBOTO
CenekuMoHHOro matepuana.

Mpw OLEeHNBaHUK ncnonb3yeTcs 4-6annbHas LiKana: OTIINYHOY, «XOpOLLOY,
«yOOBNEeTBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

5 ©GannoB crtaBuTCs, ecnu o0y4alLWwMinca OEeMOHCTPUPYET MNOMHOE COOTBETCTBME 3HAHWNA,
YMEHWIA, HaBbIKOB NpuBeAeHHbIM B Tabnuuax nokasatensm, cBob6ogHO onepupyeT npuobpeTeHHbIMU
3HAHUSAMW, YMEHUSMU, MPUMEHSIET X MPU PELLEHUN NPAKTUYECKUX 3aday;

4 6anna cTaBuTCH, ecrnv obyyalLlMACs OEMOHCTPUMPYET COOTBETCTBUE 3HaHUW, YMEHUN U
HaBbIKOB NpuBEAEeHHbIM B Tabnuuax nokasaTensam, HO AOMyCcKaeT He3HauuTenbHble OLWMOKN,
HETOYHOCTU, NUCMbITbIBAET 3aTPYAHEHNS NPU PELUEHUN NPaKTUYECKNX 3a4ay;

3 6anna craButcs, ecnu oby4valowmncs OEMOHCTPUPYET HEeMNoNHoe COOTBETCTBME 3HAHWN,
YMEHWIA, HaBbIKOB NPMBEAEHHbIM B Tabnuue nokasaTensam, AONycKaeT 3HayuMTeNbHble OWnOKM npu
peLLEeHNN NPpaKTUYEeCKNX 3aaay;

2 6Ganna craBuTCH, ecnn obyyalLWMNCs AEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHUN,
YMEHWI, HaBbIKOB NpUBEAEHHbIM B Tabnuvue nokasaTensam.



